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1.0 INTRODUCTION 
This Interim Remedial Design Report (IRDR) has been prepared by Colder Associates Inc. (Colder), on 

behalf of ROTCERS Organics Corporation (ROC) and presents results from pre-design investigation 

(PDI) activities and a design update for key elements of the remedial design for the Operable Unit 

Number Two (OU-2) at the Former Nease Chemical Site in Salem, Ohio (Site). The information provided 

in this IRDR will be discussed further with the United States Environmental Protection Agency (USEPA) 

and the Ohio Environmental Protection Agency (Ohio EPA) at an upcoming meeting. This IRDR includes 

the following: 

• Ponds 1 and 2 In-Situ Stabilization, Solidification and Stripping (S/S/S): Section 2.0 
provides the results of the additional geotechnical investigation and testing program 
completed for the S/S/S remedial design. This section discusses the completed 
geotechnical testing results including a proposed soils test mix and constituent 
compatibility, together with the strength and permeability results. 

• Eastern Area: Section 3.0 provides the design for the Bedrock Croundwater ZVI remedy, 
including updates to the Preliminary Remedial Design Report (PRDR; Colder 2011), and 
the Eastern Shallow Croundwater Trench design configuration. 

• Southern Shallow Groundwater Area: Section 4.0 provides results from the PDI Work 
Plan Addendum field investigation, treatability study results, and necessary next steps in 
the design. 
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2.0 PONDS 1 AND 2 IN-SITU STABILIZATION, SOLIDIFICATION AND 
STRIPPING 

2.1 Overview 

As part of the S/S/S testing program, test borings were completed to investigate the composition of the 

sludge and soil in the Former Pond 1 and 2 area, and to recover sludge and soil samples for use in 

laboratory testing. The geotechnical program was developed as part of PDI Work Plan Addenda, dated 

September 7, 2011 and April 27, 2012. The drilling and testing programs were completed in two phases. 

Phase 1 included three borings, and Phase 2 included ten borings. The boring locations are presented in 

Figure 2-1 and the field boring logs are presented in Appendix A. Phase 1 laboratory testing focused on 

classification of sludge and soil samples. Phase 2 testing focused on developing a mix design to stabilize 

the sludge and soils. Laboratory test results are presented in Appendix B. 

The "Nease Chemical Site Salem, Ohio Treatability Evaluation In-Situ Stripping / Solidification / 

Stabilization" report (Kemron, 2008) and the "Stripping/Stabilization/Solidification (S/S/S) Treatability 

Study, Nease Chemical Site, Salem, Ohio" technical memorandum (Colder, 2008a) were reviewed prior 

to developing the mix design testing program, noting that the report targeted the "sludge" component of 

the soils for stabilization testing. 

The key performance requirements for the S/S/S process entail achieving a minimum unconfined 

compressive strength of 15 pounds per square inch (psi) and maximum permeability of 1x10-6 

centimeters per second (cm/sec). Laboratory testing was structured to develop a mix design that would 

meet these performance requirements. The air stripping portion of the process will be the subject of a 

method specification requiring minimum mixing times, and air injection with capture and treatment of the 

off-gases. Specifications will be included in the Final Remedial Design Report (FRDR). 

The following sections outline the geotechnical investigation, and testing leading to the proposed S/S/S 

mix design and related conclusions. 

2.2 Geotechnical Investigation 

The geotechnical investigation of Former Ponds 1 and 2 was completed in two phases. The first phase, 

completed in November 2010, was originally planned to comprise of three test borings completed to 

bedrock using a hollow-stem auger rig (see Figure 2-1). However the work was suspended after 

encountering high volatile organic compound (VOC) readings in the breathing zone at the drill rig as the 

second boring (SB-10-G02) reached its termination depth. Subsequent to this work, a monitoring / 

recovery well RW-11-51/GW-11-02 was constructed within approximately 5 feet of SB-10-G02 in order to 

allow evaluation of suspected dense non-aqueous phase liquid (DNARL) from the area. The 

g:\projects\1992 -1999 proiects\933-6154^30511!!! ou-2 interim design report\final\final interim design rpt 9-14-12.docx 

^FGolder 
Associates 



September 2012 3 933-6154-005 

monitoring/recovery well was completed in January 2011 and has been incorporated into the DNAPL 

evaluation program. 

The second phase of drilling, which consisted of ten test borings (SB-12-G06 through SB-12-G15) 

completed to bedrock, was completed in January 2012 (see Figure 2-1). The focus of this phase of 

drilling was to identify the extent of granular soil deposits and to collect samples of sludge, fine-grained 

soils, and coarse-grained soils for use in S/S/S mix design. A direct-push drilling method (Geoprobe®) 

was used in lieu of an auger drilling method based on the ability to recover continuous soil samples that 

would provide a complete visual profile of the soil column. Continuous samples were collected to allow 

identification of thinner granular soil layers that were suspected to be present and to generate sufficient 

volumes of soil for preparation of mix design samples. 

The ten direct-push borings were completed as planned. Evidence of potential DNAPL (oily sheen and/or 

staining) was observed in six of the borings. During the first day of drilling, temporary well points were 

installed in consultation with the on-site Ohio EPA representative at three of the borings: SB-12-G10, SB-

12-G13, and SB-12-G15. A 5-foot long screen was set in or below the impacted zone, and several 

attempts were made to recover DNAPL from these wells over a period of approximately 12 to 24 hours, 

however, no DNAPL was recovered. The temporary wells were subsequently abandoned. Logs of 

borings completed in 2010, 2011, and 2012 are presented in Appendix A. 

In general, sludge and evidence of potential DNAPL impacts were encountered between elevations of 

approximately 1,176 feet and 1,182 feet with the exception of one boring (SB-12-G09) in which staining 

was encountered at elevation 1,171 feet, just above the soil-bedrock interface. Sludge thicknesses varied 

from about 6 inches to 4 feet. Granular soil layers ranged In thickness from about 3 inches to 6 feet, but 

were laterally discontinuous. Strong odors and visual impacts were typically observed In close vertical 

proximity to sludge. However some exceptions to this trend were observed such as in boring SB-12-G14 

in which strong odors and visual impacts were reported but no sludge was observed. It should be noted 

that sludge and associated impacts were not encountered in four of the ten direct push borings (SB-12-

G06, SB-12-G07, SB-12-G08 and SB-12-G12). 

Coarser grained "sand" lenses were found to be comprised of "dirty" sand and gravel, i.e., sand and 

gravel intermixed with silt and clay. 

Boring logs from previous test borings completed in 1990 (see Appendix A) show similar conditions with 

sludge encountered between elevations 1,174 feet and 1,185 feet and ranging in thickness from 

approximately 2 feet to 6.5 feet. Granular soil layers ranged in thickness from 3 inches to 5.5 feet. The 

1990 logs also suggest the possibility of impacts in some deeper coarse-grained soil layers close to the 
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bedrock interface. The 1990 borings also indicate zones of perched water within the ponds as evidenced 

by wet/damp zones overlying dry zones. 

Based on the findings of the geotechnical investigations, the lateral and vertical extents of DNAPL 

impacts do not appear to be appreciable. In some locations the vertical extents can be correlated to the 

presence of sludge (e.g.. SB-12-G09). Some locations show the presence of a finer-grained soil below 

the sludge that appears to limit the vertical migration of impacts (e.g., SB-12-G13). 

Photographs 1, 2, 3, and 4 are typical of impacts observed in the borings. Oily sheens, staining, and 

globules are visible on or in the samples. 

,, ft. .Tv : ' Oi ' ' '7, 
lia , T.a , ia 

Photograph 1 - SB-12-G07, 8 to 12 feet - oily impacts on clayey silt at 9-foot depth 

- M-' 

Photograph 2 - SB-12-G09, 4 to 8 feet - staining in sludge at 6-foot depth 
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Photograph 3 - SB-12-G09, 4 to 8 feet - oily flecks in sludge 

Photograph 4 - SB-10-G02, 20 to 22 feet - brown oil-like 
material in sandy soil at soil-bedrock interface 

2.3 Geotechnical Testing and Results 

Geotechnical testing was completed in two phases. Phase 1 testing focused on the classification of the 

soils and Phase 2 testing focused on developing a mix design for solidification/stabilization of the soils. 
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Select soil samples were identified from ttie November 2010 and January 2011 investigations witfi the 

objective of completing laboratory testing to confirm the field classification of the soils and to estimate the 

in-situ permeability of the sludge and soil. To that end, testing focused primarily on grain size distribution 

and plasticity indexes with moisture content and specific gravity analyses included for a number of 

samples. In addition, the permeability of both finer and coarser grained soils was evaluated via 

laboratory testing of undisturbed and remolded samples, respectively. 

The results of the Phase 1 laboratory testing program are presented in Appendix B. The permeability of 

the sludge and fine-grained soil samples ranged from 4.1x10 ® to 3.9x10 ® cm/sec. These tests were 

completed on soil samples obtained from thin-walled, undisturbed (Shelby tube) samples. However, the 

remolded sample may not reflect in-situ solid density and moisture condtions. 

2.3.1 S/S/S Mix Design 

Phase 2 testing focused on establishing mix designs that would meet the strength and permeability 

requirements for the remediation of Former Ponds 1 and 2. The intent of the program was to prepare mix 

designs for three soil types, namely: sludge, fine-grained and coarse-grained soils. However, given the 

limited extent of coarse grained soils, testing proceeded using samples of sludge and fine-grained soil. 

Three composite, bulk samples were prepared in the field and submitted to the testing laboratory for 

physical property analysis, i.e., grain size, moisture content and plasticity indexes as well as pH. The 

samples were identified as SSS-01, SSS-02, and SSS-03-1 and SSS-03-2. Sample SSS-03 was split 

into two samples based on comments provided by the testing laboratory on the composition of the 

material. The grain size tests results classified samples SSS-01 and SSS-03-1 as a fine-grained (silty) 

material (sludge), with a pH of 6.2 and a moisture content ranging from 35.4% to 44.5%. Samples SSS-

02 and SSS-03-2 were both identified as low plasticity clayey silt with a pH of 6.4 and a moisture content 

ranging from 12.9% to 17.3%. The soil was identified as ML-CL according to the Unified Soil 

Classification System (USCS). 

The composite soil samples were prepared using representative Site soil samples. For the composite 

sludge samples SSS-01 and SSS-03-1, the sludge soils were developed from select intervals of soils 

borings SB-12-G09, SB-12-G11, SB-12-G12, SB-12-G13, and SB-12-G15 that showed typical odor and 

oily characteristics. The composite fine-grained soil samples (SSS-002 and SS-003-02) were developed 

from select intervals of soils borings SB-12-G09, G10, G12, G13, and G14, of which SB-12-G10 and SB-

12-G14 showed typical oily characteristics. Oily characteristics of sheen, staining, and globules are 

illustrated in Photographs 1 through 4. 

Having established the physical properties of both the sludge and the predominant soil, the testing 

program continued into the development of S/S/S mix designs using samples of both sludge and clayey 

silt. Because of the distinct differences between these materials, it is considered prudent to establish mix 
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designs using each material and then, based on test results, select one mix design that can effectively 

treat both materials. The exclusion of a granular soil sample from mix design testing is not a significant 

concern as 2 feet to 3 feet of vertical mixing is anticipated to occur within each soil column during field 

implementation which will blend these soils, which have limited extent, with the sludge and fine-grained 

soils. 

For mix design preparation, the sludge and clayey silt samples were identified as SSS-01 and SSS-02, 

respectively. Based on the results of prior testing and experience, the decision was made to prepare 

mixes using a combination of cement and bentonite. Cement will serve to increase strength and bond soil 

particles together while bentonite will reduce permeability and aid in the delivery of the reagents during 

construction. A 5% bentonite slurry was prepared to which various ratios of cement ranging from 2% to 

12% were added. The batches of slurry were then mixed into the sludge and clayey silt using a high 

speed shear mixer. The slurry was prepared using treated water collected from the on-site wastewater 

treatment plant in order to evaluate the impacts of beneficially reusing this water. Use of the treated 

water could potentially eliminate the use of potable water; however, the logistics of providing the volume 

of water required over the timeframe needed has yet to be evaluated. Eight 2-inch by 4-inch polyethylene 

test cylinders of each mix were prepared, capped and placed in a cooler to cure. A total of 48 cylinders 

were prepared for future testing. 

At 7, 10, 14, and 28 days cylinders were removed from the cooler and subjected to strength testing. As 

expected, strength increased both with increasing cement content and with increasing curing time. The 

strength test results are summarized in Table 2-1. 

Table 2-1 

Summary of Compressive Strength Test Results 

Sample ID Material 
Cement 

Content (%) 
Unconfined Compressive Strength (ASTM D1633) 

(psi) 
7-daY 10-day 14-day 28-day 

SSS-1-1-3 Sludge 3 11.1 12.7 14.8 16,2 
SSS-1-2-6 Sludge 6 46.2 64.9 76.2 86.6 
SSS-1-3-12 Sludge 12 105.0 188.1 239.9 268.7 
S8S-2-1-2 Clayey Silt 2 13.1 13.4 17.0 22.0 
SSS-2-2-4 Clayey Silt 4 22.0 27.1 31.8 40.1 
SSS-2-3-8 Clayey Silt 8 29.3 37.2 40.5 56.3 

Bold italic ind icates samples selected for permeability testing. 

As shown in Table 2-1, the targeted 28-day strength of 15 psi was achieved by all six samples. Four of 

the six samples achieved the targeted strength after 7 days. The sludge sample with 3% cement did not 

achieve the targeted strength until 28 days, although at 14 days the strength was measured at 14.8 psi 

which was only slightly below the targeted 15 psi strength. The clayey silt sample with 2% cement did not 

achieve the targeted strength until 14 days. 
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Based on the results of the strength tests, two mixes were identified for permeability testing; the sludge 

mix with 6% cement {SSS-1-2-6) and the clayey silt mix with 4% cement (888-2-2-4). Samples of these 

mixes were subjected to permeability testing in accordance with ASTM D5084 for a period of 15 days 

using laboratory tap water as the permeant. The baseline permeability values were determined to be 

5.3x10'^ cm/sec and 2.9x10"^ cm/sec, respectively. Upon completion of the baseline permeability tests, 

compatibility testing (long-term permeability testing) in accordance with ASTM D7100, commenced. The 

long-term testing was completed using Site groundwater obtained from monitoring well TW06-14 as the 

permeant in order to replicate field conditions to the extent practicable. The permeability of the sludge 

sample (SS-1-2-6) at the end of the test period was estimated to be 2.8x10"^ cm/sec. The test ran for a 

period of 52 days. The permeability of the clayey silt sample (SS-2-2-4) at the end of the test period was 

estimated to be 1.0x10"^ cm/sec. The test ran for a period of 85 days. Permeability test results are 

presented in Appendix B and summarized in Table 2-2. There was no evidence during testing to suggest 

that the groundwater adversely affected the mixes nor was there any evidence of clogging or biological 

growth within the samples. It should be noted that the permeability tests were performed under a 

hydraulic gradient of 25, which is much higher than is expected in the field, so the results are likely to be 

conservative. 

Table 2-2 

Summary of Permeability Test Results 

Sample 
ID 

Material 

Baseline 
Permeability 

with tap water 
(cm/sec) 

Long-term 
Permeability with 

untreated 
groundwater 

(cm/sec) 

SS-1-2-6 Sludge 5.3x10"^ 2.8x10"^ 

SS-2-2-4 Clayey Silt 2.9x10' 1.0x10"' 

The target field permeability for the stabilized sludge and clayey silt is 1x10"® cm/sec or lower. The test 

results indicate the selected mix designs with 4% and 6% cement and 5% bentonite should be able to 

achieve the targeted value with a conservative safety factor to account for scale up from laboratory 

conditions. 

The pH of the sludge prior to mixing with cement and bentonite was 6.23. The initial pH of the permeant 

water (groundwater) at the start of the long-term permeability test on the sludge sample (SSS-1-2-6) was 

7.9. The pH of the permeant water at the end of the test was 8.5. The pH of the clayey silt prior to mixing 

with cement and bentonite was 6.42. The initial pH of the permeant water at the start of the long-term 

permeability test on the clayey silt sample (SSS-2-2-4) was 7.16. The pH of the permeant water at the 

end of the test was 11.18. While an increase in pH was anticipated due to the addition of cement and 
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bentonite, the apparent increment in this case is larger than expected, so confirmatory pH testing will be 

completed. 

2.4 Conclusions 
Based on the findings of the field investigation program, the S/S/S program will extend from the ground 

surface to the soil-bedrock interface to ensure treatment of all sludge and impacted soil zones. During 

the implementation of the stabilization program vertical mixing will occur over a length of 2 feet to 3 feet 

within each soil column. This vertical mixing will result in the homogenization of the various soil layers 

into a more uniform, stabilized mass. The use of representative sludge and soil samples in combination 

with Site groundwater for testing provides a high level of confidence that the Site contaminants will not 

negatively impact the strength and permeability performance of the remedy. 

Based on the field and laboratory test data, the Contractor will conduct field validation of the mix design 

via pilot scale testing to confirm achievement of the strength and permeability requirements. In addition, 

the specifications will require the capture of off-gases resulting from the mixing/stripping process. The 

results of the laboratory mix design program indicate that a mix using a 5% bentonite slurry with between 

4% and 6% cement should provide a stabilized soil matrix will satisfy the design requirements. The 

Contractor may opt to adjust the mix design based on the results of additional testing and construction 

experience. Final acceptance of the Contractor's mix design will be based on the results of tests 

completed on samples collected during the field pilot-scale program. 

^>7 
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3.0 EASTERN AREA 

3.1 Overview 
Treatment of VOC-impacted, bedrock groundwater and the remedy for the eastern, impacted shallow 

groundwater are presented in this section. As described in the 2005 Record of Decision (ROD), bedrock 

groundwater will be treated by injection of zero-valent iron (ZVI) in the core of the plume. Two injection 

wells will be located in the Former Pond 1 area, an array of injection and performance assessment wells 

will be located on the eastern side of the rail-line, and three additional injection wells will be located 

downgradient of the main line of injection wells. The eastern shallow groundwater will be collected in a 

shallow collection trench and treated either in situ or ex situ. S/S/S treatment of Former Ponds 1 and 2, 

as well as construction of the low permeability cover system will support the eastern area remedy by 

reducing overall infiltration and the mobility of VOCs from the area of Former Ponds 1 and 2. These 

remedies have been developed based on PDI activities and current industry design standards. 

3.2 Bedrock Groundwater ZVI 

Deep bedrock groundwater will be treated by injection of ZVI in the core of the plume, with the remedial 

action objective of protecting Middle Kittaning Sandstone (MKS) groundwater receptors. Monitored 

natural attenuation (MNA) will address peripheral, lower concentration portions of the plume, 

downgradient of the treatment zone. If determined to be necessary, the ZVI treatment will be augmented 

with accelerated biological treatment. The treatment area, injection system, and performance monitoring 

network are presented in the following sections and are based on data collected during pilot tests 

conducted in 2006 and 2009V 

3.2.1 Overview and Design Basis 

The bedrock groundwater will be treated by injection of ZVI within the core of the plume. A plan view of 

the bedrock plume, based on analytical results collected in October-November 2010, is shown in 

Figure 3-1. Results from laboratory bench tests (Colder, 2006) and pilot tests conducted in 2006 (Colder, 

2008) and 2009 (Colder, 2010) as part of the PDI were used as the basis for the design of the treatment 

system. Additional laboratory column bench tests were conducted in 2011 to determine design 

parameters for ZVI treatment of the southern shallow groundwater, which is impacted with similar 

contaminants to the bedrock aquifer. These bench tests indicated that micron-scale ZVI (mZVI) can be 

as effective as nano-scale ZVI (nZVI) in treating primary site contaminants. As a result, a mixture of 

nZVI/mZVI is proposed for injection. Results from the pilot and bench scale tests indicated: 

• The hydraulic radius of influence and diffuse reactive zone is greater than 32 feet, 
indicating that well spacing of 70 feet is appropriate 

Vhe performance monitoring network are the wells to be used to monitor the performance of the ZVI injections. The long-term 
compliance monitoring well network will be described in the FRDR. 

Colder 
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• Reaction longevity indicates that injection on a quarterly basis is an appropriate starting 
rate 

• Introduction of ZVI via pressure injection with the use of a dispersant, such as soy 
powder is recommended 

• Use of ZVI with palladium (Pd) to serve as a catalyst proved effective to treat bedrock 
groundwater impacts 

• Variable injection rates achieved between NZVI-3 (in 2006) and NZVI-5 (in 2009) 
demonstrate the potential heterogeneity of the transmissivity of the aquifer and that the 
full-scale design should assume that hydrofracturing may be necessary at all injection 
points 

The following sections present the injection well (IW) and performance assessment well (AW) layout, well 

construction details, hydraulic fracturing procedures, sampling program and protocol, injection slurry 

composition/ZVI dosage, injection procedures, and performance monitoring. Implementation of the 

remedy will be conducted in phases (see Section 3.2.4) to accommodate other remedial action activities 

(see discussion in following section) and to facilitate using data collected from initial injection well(s) to 

refine, if necessary, the well spacing in the source area. 

5.2.2 Injection Well Layout 

The layout of the injection wells and performance assessment wells are illustrated in Figure 3-1^ and have 

been modified from the PRDR (Golder, 2011) to accommodate implementation of other remedies. 

Injection wells IW-3 to IW-9 are now located along the eastern side of the Norfolk-Southern railway 

corridor to permit the initiation of ZVI injections prior to S/S/S activities in Former Ponds 1 and 2, and to 

prevent these injection wells from interfering with or being damaged by S/S/S activities. As the S/S/S 

activities have the potential to agitate contaminants in the saturated zone, initiating ZVI injections prior to 

these activities will provide treatment for groundwater that may be impacted by these activities. This will 

also permit performance assessment wells AW-1 to AW-6 to be approximately 50 feet downgradient of 

the injection wells. Source area injection wells IW-1 and IW-2 will be installed within the S/S/S area, 

following completion of S/S/S activities. 

A total of twelve injection wells (IW-1 through IW-12) will be placed in the core of the plume, as described 

in Table 3-1^. These wells will include: 

• Two source area wells (IW-1 and IW-2) 

• Seven wells across the core of the plume immediately downgradient of the source area 
(IW-3 through IW-9) 

• Three wells (NZVI-5/IW-10, IW-11, and IW-12) in the core of the plume, further 
downgradient of the main line of injection wells (IW-3 through IW-9) 

^ Locations of these monitoring wells are approximate and may be moved in response to right-of-way, utility, drainage concerns, 
fieid conditions, or due to information gathered during impiementation. 
^ Well screen intervals are approximate, based on existing borehole records, and may be adjusted during construction. 
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The two source area injection wells will be installed within Former Ponds 1 and 2 and will treat 

groundwater beneath the S/S/S treatment area. These wells will be completed following completion of 

the S/S/S activities, prior to construction of the low permeability cover system. 

The seven immediately downgradient injection wells are spaced at 70-foot intervals across the core of the 

plume, along the eastern side of the Norfolk-Southern railway corridor and will treat groundwater flowing 

downgradient from the area of Former Ponds 1 and 2 within the 100,000 and 10,000 microgram per liter 

(pg/L) total VOC iso-concentration contours (2010 data. Figure 3-1). The three injection wells located 

further downgradient (approximately 120 and 300 feet), within the core of the plume, will treat 

groundwater east of the railway and will include existing well NZVI-5/IW-10 and two new injection wells 

(IW-11 and \\N-M) located just west of the 1453 Allen Road building. 

It is anticipated that the injections in the source area (IW-1 and IW-2) and immediately east of the Norfolk-

Southern railway will be required longer than the downgradient injections (IW-10, IW-11, and IW-12). 

When groundwater treated by the source area injection wells reaches the downgradient injection wells, 

further treatment is not expected to be required (Section 3.2.6.3). 

Also shown on Figure 3-1 and described in Table 3-1 are nine performance assessment wells (AW-1 

through AW-7 and temporary performance assessment wells, AW-A and AW-B), which will be used to 

monitor the treatment progress: 

• Two temporary performance assessment wells (AW-A and AW-B), downgradient of 
source area injection wells and in-line with the seven injection wells across the core of 
the plume immediately downgradient of the source area to be used to refine the well 
spacing along the eastern side of the railway corridor 

• Six performance assessment wells (AW-1 through AW-6), downgradient of the seven 
injection wells across the core of the plume, along the eastern side of the Norfolk-
Southern railway corridor 

• One performance assessment well (AW-7), downgradient of the two furthest 
downgradient injection wells (IW-11 and IW-12) 

The performance assessment wells will be constructed so as to be capable of being retrofitted to serve as 

injection wells, if it is determined to be necessary at a later date'^. As discussed in greater detail in 

Section 3.2.4, injection well IW-3 and temporary performance assessment wells AW-A and AW-B will be 

installed first, and hydrofracturing will be attempted in IW-3 while monitoring AW-A and AW-B. The 

results from this will be used to confirm the appropriate spacing of injection wells. 

Should any performance assessment wells be adapted to serve as injection wells, the need for additional performance 
assessment wells will be evaluated. 
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A mixture of 50% nZVI and 50% mZVI will be used for the initial injection event in all injection wells. 

Palladium acetate will be added to the slurry mixture at a concentration of 0.05% wt/wt kg and soy protein 

powder will be added as a dispersant. Further changes to the nZVI/mZVI ratio will be made based on the 

observed treatment effectiveness. 

3.2.3 Well Construction 

Slow injection rates achieved in NZVI-3 in the 2006 pilot test suggested that the final remedy should 

incorporate features (such as hydrofracturing) designed to increase the injection flow rate, although 

injection rates achieved in the 2009 pilot test indicated that hydrofracturing was not required. Therefore, 

injection wells are of open-hole design (rather than using a sand pack which may cause clogging) and will 

allow for over-drilling of the open hole portion so that if clogging of the fractures on the inner surface of 

the borehole is suspected, it may be removed by over-drilling. This design will also support 

hydrofracturing to enhance injection of treatment materials. Hydrofracturing will be initiated in all injection 

wells, following construction. Should the interval be sufficiently transmlssive, backpressures above 

lithostatic pressure will not be generated and hydrofracturing will be deemed unnecessary. 

Injection well construction details are as follows: 

• Each well will be cased to minimize potential cross-contamination with the shallow 
groundwater; casing will be set into bedrock 

• Each well is anticipated to be constructed with 8-inch diameter PVC casing installed 
approximately 5 feet into the Middle Kittanning Sandstone (MKS) (well depths are 
anticipated to be on the order of 35-55 feet bgs) using either hollow stem auger and air-
rotary methods or sonic drilling methods, while the next phase of the boring will be 
completed by drilling within the 8-inch casing, using air-rotary methods or sonic drilling 
methods 

• A nominal 6-inch diameter borehole will be advanced to a final depth, approximately 15-30 
feet below the top of the MKS and anticipated to be on the order of 45 feet bgs®, using air-
rotary or sonic drilling 

A conceptual cross-section of the injection system is illustrated in Figure 3-2, with representative 

injections wells from each array east of the rail-line represented. Typical injection well construction details 

are included in Figure 3-3 and installation procedures will be provided in the FRDR. Each injection well 

will be completed as flush-mounted® and will be constructed with a protective outer casing and minimum 

24-inch diameter and 2-foot deep vault (or equivalent) to allow for spill protection of the Injection material 

and may be constructed of a polyethylene material, compatible with the geomembrane. Wells will be 

constructed in coordination with cap construction and final grade. Performance assessment wells will be 

constructed in a similar manner so that they could be converted to injection points, if necessary. Injection 

® Final well depths will be based on the depth to bedrock and the target treatment/monitoring depth for each well. 

® Well completions may be modified due to field conditions. 
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well heads will be fitted with pressure fittings to easily attach to the injection system (Section 3.2.6). 

Following installation, each well will be developed using a pump or other purging method in accordance 

with the Ohio EPA "Technical Guidance for Hydrogeologic Investigations and Ground Water Monitoring, 

Chapter 8, Ohio EPA, February 2009". Underground Injection Control (UlC) permits or permit 

equivalencies for Class V injection wells may be required, and will be discussed in more detail in the 

FRDR. 

3.2.4 Construction Sequence 

The pilot tests conducted in 2006 and 2009 demonstrated: 

• that ZVI can effectively treat bedrock contaminants 

• that a radius of influence of greater than 32 feet can be achieved 

• that hydrofracturing may be required at some iocations to achieve this radius of influence 

• that the hydraulic properties of the bedrock can be heterogeneous 

Hydraulic fracturing of bedrock will be initiated in all injection wells prior to injections to optimize delivery 

of ZVI to the treatment areas; should the well be so transmissive as to be unable to initiate a fracture 

cycle, hydrofracturing procedures will not be needed (Section 3.2.5). Construction of injection wells will 

be conducted in a phased approach to accommodate other implementation activities, field conditions, and 

to permit observations regarding the performance and hydrofracturing attempts in the initial wells to be 

constructed to adjust the details (e.g.; spacing) of subsequently installed injection wells. 

Construction of the ZVI injection wells and performance assessment wells will be conducted generally in 

the following phases: 

• Installation of IW-3, AW-A, and AW-B 

• Installation of IW-4 through IW-12 and AW-1 through AW-4, AW-7 

• Installation of AW-5 and AW-6 

• Installation of IW-1 and IW-2 (after completion of S/S/S activities) 

To confirm the radius of influence in the bedrock on the eastern side of the Norfolk-Southern railway 

corridor, IW-3, AW-A and AW-B will be installed first. Hydrofracturing will be attempted in IW-3 and a 

conservative tracer (such as sodium bromide or similar) will be injected into IW-3 while monitoring AW-A 

and IW-B with pressure transducers and an ion-selective electrode (or appropriate alternative), which will 

be described in detail in the FRDR. If any adjustments to the well spacing, construction details, 

hydrofracturing protocol, or injection protocol are indicated by the results of this monitoring, they will be 

made at this time and the majority of the remaining injection weils and performance assessment wells 

(IW-4 through IW-12, and AW-1 through AW-4 and AW-7) will be installed at this time. Performance 

assessment wells AW-5 and AW-6 will be installed following installation of the soil barrier cover in Former 
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Pond 3, when a drill rig will be able to access those locations. Injection wells IW-1 and IW-2 will be 

installed following S/S/S activities, as noted previously. ZVI injections will begin, following baseline 

sampling, in IW-3 through IW-12 ahead of the installation of other injection and performance assessment 

wells. 

3.2.5 Hydrofracturing 

Prior to ZVI slurry injection, the open borehole wells will be hydraulically fractured, as necessary, 

according to procedures that will be detailed in the FRDR. Hydrofracturing will be attempted in areas of 

low permeability to maximize the area of influence of each injection point. In areas of high permeability, 

the back pressure developed by the hydrofracturing pump will be less than lithostatic pressure and 

hydrofracturing will not be needed. The proposed fracture interval will be in the bottom 5 to 7 feet of the open 

borehole (the packer seal will occupy the remaining 3 feet to bottom of casing) and will based on the 

transmissivity and the ability to initiate a fracture cycle. 

The packer systems used by Golder are generally manufactured by Baski and are designed to provide 

seals up to 3,600 psi in boreholes ranging from 4-inch diameter to 8-inch diameter. To provide flow to the 

packer when it is deployed down-hole, water is channeled through 2-inch black steel pipe, or equivalent, 

with couplings sealed using Teflon sealant. Packer inflation is achieved using 3/8-inch diameter hydraulic 

hose run outside the 2-inch diameter pipe. 

The pumping system consists of a gas-engine, pressure washer pump with a 3,500 psi pressure 

maximum and a 4 gallon per minute (gpm) flow capacity. Flow is controlled through a manifold that 

allows for packer inflation and test zone injection from the same pumping source. The packer pressure is 

monitored continuously along with the pressure within the packed interval. 

Testing begins by setting the packer at the desired fracture interval. Once the packer is set (it is 

anticipated that the packer pressure against the borehole wall will likely be approximately 500 psi) water 

is allowed to flow through the system with the test-zone/fracture interval pressure measurement line open, 

to flush air from the hydraulic hose and the 2-inch pipe. Hydraulic fracturing tests consist of one (1) 

pressurization cycle. The pressurization cycle begins by injecting water in the closed fracturing interval at 

a low flow rate (-0.5 gpm). The water injection flow rate is then slowly increased. Since the fracturing 

interval is closed, the pressure is building up in the closed system until pressure greater than the 

lithostatic pressure^ is reached, then followed by a sudden drop in pressure. This is the result of a 

fracture initiation. It is Golder's experience that under similar conditions (shallow sandstone bedrock) the 

fracture initiation pressure will likely be less than 300 psi®. This fracture initiation pressure is likely the 

^ The lithostatic pressure Is typically 1 psi per foot (e.g., for a 60-foot deep well, the lithostatic pressure is approximately 60 psi). 
° Note that, as observed in the 2009 nZVI pilot test, if the transmissivity is sufficiently high, hydraulic fracturing may not be necessary 
in all locations. 
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pressure necessary to open and propagate existing fractures (e.g., bedding plane partings) rather than 

the pressure to generate a primary fracture in the MKS. 

Once the water injection is stopped the newly formed fracture closes under the lithostatic pressure. A 

second fracturing cycle is then used to establish the fracture re-opening pressure (jacking pressure). The 

hydraulic jacking test consists of several constant pressure steps that are designed to define the fracture 

re-opening or jacking pressure. Golder anticipates this type of response and expects the re-opening 

pressure for this shallow bedrock system to be on the order of 50 psi to ICQ psi. As indicated above, the 

re-opening pressure is related to the lithostatic pressure (the pressure of the rock formation above) and 

any pressure loss from inefficiencies. When the water injection is stopped the re-opened fracture will 

close under lithostatic pressure. The fracture re-opening pressure is the minimum pressure needed to 

inject the ZVI slurry. 

The hydraulic fracturing will be performed in general accordance with the testing methodology that will be 

outlined in the FRDR, which is consistent with the Standard Test Method for Determining In-Situ Stresses 

by Hydraulic Fracturing Method, ASTM Designation D 4645. In general, the procedure includes: 

• Reviewing geologic logs and/or observing existing rock core to select the best suited 
intervals free of geologic discontinuities 

• Installing appropriately sized packers into a smooth-sided borehole advanced into 
competent (e.g., non-fractured) bedrock 

• Setting the packers at the desired test interval and inflating with a positive pressure pump 

• Incrementally pressurizing the desired test interval using the positive pressure pump 
recording pressure data 

• Observing pressure data for a sharp decrease in pressure indicating a fracture has 
occurred 

• Performing "hydro-jacking" by re-pressurizing the test interval following the initial 
fracturing to "develop" the fracture, thereby increasing in-situ hydraulic conductivity and 
record the fracture re-opening pressure subsequent to hydro-jacking cycles 

3.2.6 Injection Program 

3.2.6.1 iniection Protocol 

The overall objective of the remedy for the bedrock groundwater is to provide groundwater receptor 

protection. There are currently no receptors for the impacted bedrock groundwater, and groundwater 

quality will be monitored as will described in the FRDR. A baseline sampling event will be conducted 

following well installation®, but prior to any injection activities, to obtain a pre-treatment ("baseline") status 

of the bedrock groundwater quality, as well as to provide additional basis for refining injection slurry 

® Excepting those Injection wells to be installed following completion of other remedial activities. 
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calculations, if necessary. This baseline sampling event will include sampling of both injection and 

assessment wells for VOCs, field parameters, and select natural attenuation parameters {NAPs)^°. 

The primary design challenge associated with injections of ZVI slurry is achieving adequate contact time 

between the iron particles and contaminants. The use of soy powder as a dispersant is one method that 

was used in the pilot tests to increase the effectiveness of iron delivery and, as previously discussed, 

hydraulic fracturing of the geologic formation will be conducted in low permeability zones so that iron 

particles can be "pushed" into the formation where groundwater is flowing. 

The injection into each well will be conducted as a batch process as will be described in the FRDR and 

will be conducted according to an Underground Injection Control (UIG) Permit, also discussed in greater 

detail in the FRDR. The injection set up will be installed temporarily about each injection well and will be 

relocated to each subsequent well after completion of injection in one well. Injections will be conducted 

from the outer edges of the treatment area inward. The operation of the system will be conducted by 

Colder staff. The pumps, pipes and tanks will be decontaminated and stored on-site after completion of 

each round of injection. Unused chemicals will be stored in a secure area on property. Usable 

equipment will be reused during subsequent rounds of injection. 

Following baseline sampling and the first injections, progress monitoring samples will be collected from the 

performance assessment wells, for analysis for VOCs, select NAPs, and field parameters immediately prior to 

each quarterly injection event. It is currently anticipated that injections and progress monitoring will be 

conducted on a quarterly basis for the first one to two years, as discussed in Section 3.2.7. The injection 

volumes and frequency of injection and monitoring events will be evaluated as the program progresses, and 

may be adjusted as required to improve performance. The method by which the effectiveness of the injection 

program will be monitored is described in Section 3.2.6.3 and includes the following: 

• Evidence for VOC degradation (decreasing concentrations of parent compounds [e.g., 
tetrachloroethene (PCE)] and increasing concentrations of daughter compounds [e.g., 
cis-dichloroethene (cis-DGE)] 

• The main anticipated pathway is: PGE -> trichloroethene (TGE) -> cis-1,2-DGE -> 
vinyl chloride ethene ^ ethane 

• Decreasing VOG total molar concentrations in performance assessment wells 

• Increasing concentrations of ultimate daughter products (e.g., ethene) 

• Ghanges in NAPs that suggest active biodegradation 

NAPs are anticipated to Include: total organic carbon (TOG), nitrate, sulfate, sulfide, methane, ethane, ethene and total Iron. Standard 
field parameters include: turbidity. Oxidation Reduction Potential (ORP), Dissolved Oxygen (DO), pH. specific conductivity and 
temperature. 
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Should ZVI injections be determined to create a significantly favorable environment for biodegradation of 

Site compounds, then accelerated biological treatment may be implemented (Section 3.2.8), which may 

include nutrient injections (with or without bioaugmentation). The need to augment the ZVI treatment 

through accelerated biological treatment is anticipated to be evaluated some time following the first year 

of ZVI injections. This evaluation will be based on whether the design performance standards and 

Remedial Action Objectives (RAOs) could be met by ZVI alone, or with ZVI treatment supplemented by 

nutrient injections (with or without bioaugmentation) that would lead to enhancing the environment 

favorable to dechlorinating bacteria^V 

3.2.6.2 Injection Slurry Composition 

In the bench tests conducted in 2006, and nZVI pilot tests conducted in 2006 and 2009, it was 

demonstrated that an nZVI slurry composed of water, ground ZVI powder, low levels of a palladium 

catalyst (palladium acetate), and an organic dispersant (soy protein powder) is effective at treating 

chlorinated compounds. Additional bench scale tests conducted for the southern area plume (see 

Appendix C) have demonstrated that mZVI can be as effective as nZVI. Moreover, the nZVI particles 

have a high tendency to agglomerate in groups of particles with an overall micron-scale size. As a result, 

the injectability of mZVI is similar to the injectability of nZVI. The proposed injection approach to be used 

for the initial injection event is to inject a slurry mixture that is 50 percent mZVI and 50 percent nZVI and 

an added palladium quantity of 0.05% wt/wt kg ZVI, and soy protein powder will be added as a 

dispersant. 

It is anticipated that injection solutions similar to those used in the pilot tests and preliminary estimated ZVI 

masses have been calculated and are presented in Table 3-2. Actual slurry compositions and nZVI/mZVI 

ratio will be adjusted following observations made during well installation, hydrofracturing, baseline 

sampling, and effectiveness sampling. Adjustments to the mixture of nZVI/mZVI will be made by 

comparing injection results to the previous pilot test injection effectiveness. Similar effectiveness 

indicates that the nZVI/mZVI mixing ratio is as effective as nZVI alone. In addition, the treatment 

longevity will also be evaluated since it is expected that the larger scale ZVI (i.e., mZVI) will be more 

persistent and provide electrons for the dechlorinating reaction for a longer time than the smaller size 

nZVI. 

3.2.6.3 Performance Assessment 

The overall objective of the remedy for the bedrock groundwater is to provide groundwater receptor 

protection. There are currently no receptors for the impacted bedrock groundwater, and overall 

groundwater quality will be monitored as will be described in the FRDR. As summarized above, following 

initiation of the injection program, performance assessment samples will be collected from the 

The synergy between ZVI treatments and bloremediatlon has been documented and published (Colder, 2009). 

g:\projects\1992 -1999 projects\933.61S4.005M!!! ou-2 interim design report\finai\final interim design rpt 9-14-12.docx 

. Golder 
Associates 



September 2012 19 933-6154-005 

performance assessment wells, to be analyzed for VOCs, select NAPs, and field parameters, on a 

quarterly basis immediately prior to each injection event. Performance of the ZVI injection activities will 

be evaluated by looking for evidence of VOC degradation, changes in NAPs that suggest active 

biodegradation, and changes in field parameters that support an environment favorable to dechlorinating 

bacteria. 

Lines of evidence that are indicative of VOC degradation include declining overall concentrations of 

parent compounds; initial increases followed by decreases in overall concentrations of daughter 

compounds; decreasing total molar concentrations of VOCs; and increases in ultimate daughter products, 

such as ethene. 

The introduction of ZVI produces a reducing environment, with low dissolved oxygen, and may support 

the growth of native microbes such that contaminants are destroyed to harmless by-products through 

anaerobic biodegradation. The use of an organic carbon dispersant (soy powder), will also provide an 

additional carbon source for the native microbes. NAPs and field parameters that will be examined to look 

for evidence for biodegradation include; 

Dissolved Oxygen 

Oxidation-Reduction Potential (ORP) 

Total organic carbon (TOO) 

Nitrate 

Sulfate/sulfide 

Methane, ethane, ethane 

Declining concentrations of VOCs not known to degrade significantly through reductive dechlorination 

may also indicate active biodegradation. 

..A. As indicated earlier, reaction longevity in the pilot tests indicated that an injection frequency of once a 

quarter is appropriate. However, should results from the progress monitoring samples indicate that the 

reaction longevity is greater, the time between injection events may be lengthened^^. The results from the 

progress monitoring samples may also indicate that reaction longevity may vary in different parts of the 

plume. Treatment may be reduced (less iron injected/injected less frequently) in some areas (such as in 

wells on the edges of the plume core) or increased in others (immediately downgradient of the source 

area). As treated groundwater moves downgradient, treatment in downgradient injection wells may be 

eliminated, with USEPA agreement, if progress monitoring samples indicate that no further treatment is 

Conversely, should the progress monitoring indicate that reaction longevity is shorter, the time between injection events may be 
shortened. 
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warranted. Removal of wells from the Injection program will be preceded by decreasing the injection 

frequency (i.e.; from quarterly to semi-annually) before stopping completely. 

3.2.6.4 Converting Performance Assessment Wells to Injection Wells 

As stated earlier, performance assessment wells will be constructed, as the injection wells, with an open-

borehole design, so that they might easily be converted to injection wells. The decision to convert 

performance assessment wells into injection wells will be made if performance assessment results 

indicate that significant treatment improvement would be gained by converting one or more performance 

assessment wells to injection wells. This assessment will likely be made following the first year or two of 

injections. Should performance assessment wells be converted to injection wells, the need for additional 

performance assessment wells will be evaluated at that time. 

3.2.7 Performance Standards 

As set forth in the OU-2 Record of Decision (ROD), the final Performance Standards applicable to the 

contaminated MKS groundwater plume is to protect MKS groundwater receptors. ZVI injections will be 

continued for so long as continued treatment has a significant impact on the reduction of VOCs in the 

groundwater. Performance assessment results will be used to monitor the continued effectiveness of 

treatment, and to determine if and when modifications to the treatment program is warranted, and to 

determine when it is no longer efficient and sustainable to continue treatment. At an appropriate time, a 

recommendation to stop treatment will be made to USEPA, together with an on-going monitoring 

program. NJ'TXOI ' 

3.2.8 Accelerated Biological Treatment Evaluation 

Treatment of groundwater impacted with chlorinated VOCs with ZVI creates an anaerobic environment 

and has been demonstrated to have a synergistic effect with biodegradation by naturally occurring 

microbes (Golder 2009). Should ZVI injections create an appropriate environment for this synergistic 

effect to be observed, then accelerated biological treatment may be implemented to support the additional 

biodegradation of Site compounds. If needed, biological treatment will be supported through nutrient 

injections such as injection of a carbon source (and may or may not include bioaugmentation). The need 

to augment the ZVI treatment through accelerated biological treatment will be based on whether the 

design performance standards and RAOs might not be met by ZVI alone, or with ZVI treatment enhancing 

the environment favorable to dechlorinating bacteria. Accelerated biological treatment may continue 

beyond the ZVI injections. Performance assessment results (VOCs and NAPs) as they change through 

time, will be used to evaluate whether or not the treatments will be sufficient to provide protection of 

receptors to impacted bedrock groundwater. The need to augment the ZVI treatment through accelerated 

biological treatment is anticipated to be evaluated following the first year of ZVI injections, and will 

continue to be evaluated thereafter. 
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3.3 Eastern Shallow Collection Trench 

As noted in our past meetings with the Agencies and the Response to Agency Comments to the PRDR 

(Golder, 2012a), the Eastern Groundwater Collection Trench configuration has been modified. The OU-2 

PRDR drawings have been updated and are included in this report. Additionally, these drawings will form 

the basis of the FRDR. Modifications are noted as follows: 

• The groundwater trench and the surface stormwater flow channel have been 
incorporated into one system and are both heading northerly and outlet to Feeder Creek. 

• The trench/channel systems have been combined and will incorporate a 2-foot deep 
channel, 18 inches of soil or riprap cover, and a 2 foot deep trench for a total of a 
minimum depth of 5.5 feet. This will be incorporated with an engineered grade into the 
existing surface contours in the FRDR design. 

• As presented in the OU-2 PRDR, the Eastern Groundwater Collection Trench is below 
the geomembrane cover and at the low point in the cover system. The groundwater 
collection trench will intercept and collect the shallow groundwater now feeding the seep 
area while being isolated from surface water flows. It is isolated by the geomembrane 
below the cover with any surface water flow going to the Feeder Creek. 

• The trench has collection trench riser pipes that have been sized for future access for an 
in-situ treatment system or an active pumping system, if necessary. The anticipated 
maximum flow has been calculated at approximately 0.4 gpm (See PRDR Appendix E-4) 
which is minimal. The trench capacity will be specified in the FRDR and is anticipated to 
be a poorly graded aggregate with a capacity to handle the final design flows, if any, as 
well as any anticipated construction staging flows that may be encountered. 

Revised PRDR Drawing 2, "Remedial Design Site Layout", Drawing 3, "Site Grading and Drainage Plan", 

and Drawing 5, "Details Sheet 1 of 3", are included. Final design drawings will be provided in the FRDR. 
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4.0 SOUTHERN SHALLOW GROUNDWATER AREA 

4.1 Overview 

Additional PDI activities for the Southern Shallow Groundwater Area (SSGA) were completed in 

accordance with the PDI Work Plan Addenda, dated September 7, 2011 and April 27, 2012. The PDI field 

work was completed in two separate field mobilizations/phases. The first phase (Phase 1) of this PDI 

work was completed in November 2011 and entailed the completion of a membrane interface 

probe/electrical conductivity (MIP/EG) investigation, and the performance of a treatability study to assess 

the site-specific efficacy of ZVI in reducing elevated concentrations of VOGs in the SSGA at the Site. 

The Phase 2 field investigation included a number of additional borings to enhance our understanding of 

the geologic, hydrogeologic and geotechnical properties of the soils in this area. The additional 

investigations that were competed were targeted at providing information to allow design of the current 

concept of a barrier wall with ZVI gates to address impacted groundwater. 

4.2 Pre-Design Investigation Results 

The following field investigations were undertaken to better understand ground conditions in the SSGA: 

• MIP/EG Investigation 

• Soil borehole investigation including soil sampling for VOGs 

• Geotechnical borehole investigation including soil sampling 

• Groundwater monitoring well installation 

In addition, a groundwater bench scale treatability study was completed to assess the Site-specific 

efficiency of ZVI in reducing concentrations of VOGs. Details of the findings of these investigations are 

provided below. 

4.2.1 Phase 1 - MIP/EC Investigation 

A field screening investigation was conducted using direct push methods with a MIP/EG downhole 

instrument. This method allows rapid assessment of in-situ chemistry conditions and has been used at 

the SSGA to aid in selection of borehole sites. 

The MIP/EG investigation was conducted by Golumbia Technologies of Baltimore, Maryland with direct 

push assistance from Frontz Drilling of Wooster, Ohio (Frontz) from November 14, 2011 through 

November 18, 2011. A Golder field inspector was available onsite during all MIP/EG operations to 

monitor investigation results and make decisions regarding probe placement based on information 

obtained during the investigation. 
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A total of 20 MIP/EC probes were conducted during the four day field program. One probe location, SB-

11-M06, originally completed on November 15, 2011, was repeated on November 18, 2011 (logged as 

"SB-11-M06A") to confirm results noted in the earlier log. 

Figure 4-1 provides the surveyed locations of the MIP/EC probe sites. Logs of each of the MIP/EC logs 

are provided in Appendix D. 

4.2.2 Phase 2 - 2012 Drilling Program 

4.2.2.1 Drilling, Sampling and Well Installation 

Colder conducted a Phase 2 drilling program between the dates of July 9, 2012 and July 24, 2012 during 

which time nine soil borings (MW12-52 through MW12-60) and three geotechnical borings (SB12-61. 

SB12-62, and SB12-63) were drilled and sampled (Figure 4-1). Monitoring wells were installed in all of 

the nine soil borings during the same field program. All drilling was conducted by Frontz using a CME-

750 ATV-mounted drill rig. Borings were installed for characterization of geological, hydrogeological and 

geotechnical ground conditions along the southern and eastern boundaries of the SSGA. Each 

well/borehole was geologically logged by a Colder field geologist. Soil samples were obtained from 

discrete intervals for VCC analysis. Discrete and composite samples were also collected for geotechnical 

soil parameters. Borehole locations, proposed drill depths and sampling rationale were provided to the 

Agencies in a letter dated April 27, 2012 for approval prior to initiating the field program. 

Upon completion of drilling and sampling at each well/borehole, the boring was either completed as a 

monitoring well or grouted to ground surface to prevent vertical cross-contamination between 

hydrogeological units (geotechnical borings). Outer 8-inch steel casings were also installed in wells 

MW12-52 through MVJ^2-56 and MW12-58 at preselected Intervals based on MIP data and field 

observations, and grouted to ground surface to mitigate vertical cross-contamination between 

hydrogeological units. Table 4-1 provides a summary of the screened interval for each of the monitoring 

wells installed. All wells were installed with 2-inch PVC casing and 0.01-inch slotted screens. Borehole 

and monitoring well Installation logs are provided in Appendix A. 

Table 4-1 Phase 2 Monitoring Well Summary Information 

Well ID Date 
Installed Northing Easting 

Ground 
Surface 
(MSL) 

Top of 
Casing 
(MSL) 

Well 
Depth 
(FT 
BGS) 

Bottom 
Depth of 

Outer 
Steel 

Casing 
(FT BGS) 

Well 
Screen 
Interval 

(FT BGS) 

IVIW12-52 7/24/2012 458400.51663 2444655.65590 1191.13 1192.96 21 15 19-21' 

MW12-53 7/24/2012 458389.36615 2444670.64932 1190.75 1192.48 29.5 24 27.5-29.5 

MW12-54 7/19/2012 458409.25587 2444661.61499 1191.32 1192.93 41 34 36-41' 

MW12-55 7/16/2012 458650.28536 2445000.00971 1196.12 1197.69 29 20 24-29' 
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Well ID 
Date 

Installed 
Northing Easting 

Ground 
Surface 
(MSL) 

Top of 
Casing 
(MSL) 

Well 
Depth 
(FT 
BGS) 

Bottom 
Depth of 

Outer 
Steel 

Casing 
(FT BGS) 

Well 
Screen 
Interval 

(FT BGS) 

MW12-56 7/13/2012 458673.45649 2445015.14984 1195.21 1197.11 44.5 35 39.5-44.5' 

MW12-57 7/17/2012 458372.34798 2444698.60454 1189.62 1191.51 15 NA 10-15 

MW12-58 7/18/2012 458362.57306 2444712.80021 1189.48 1191.22 40 19 35-40 

MW12-59 7/16/2012 458313.29114 2444780.79660 1185.41 1187.28 37 NA 27-37 

MW12-60 7/10/2012 458847.37600 2445154.04053 1181.39 1183.40 15 NA 10-15 

Notes: 
FT. BGS: Feet Below Ground Surface 
MSL: Mean Sea Level 
NA - Not Applicable 
' - Due to hydrogeologlc/geologic observations screen Intervals were modified from proposed screen intervals 

4.2.2.2 Monitoring Well Development 

Well development commenced following installation of monitoring wells and continued after the final well 

installation. Development was conducted over the course of 14 days (from July 15 to August 1) by 

purging via bailer or a submersible pump with dedicated tubing. Repeated attempts were made to 

develop the Phase 2 wells (l\/lW12-52 through l\/iW12-60) during low water table conditions (field 

documentation included as Appendix E). Surge blocks were not employed due to the presence of fine

grained sediments and low water conditions. Only wells MW12-53 and MW12-58 were developed 

successfully after 30-43 well volumes were removed (see Table 4-2). 

Monitoring wells MW12-53 and MW12-58 differed from the other wells installed during the Phase 2 work 

in that purging could be maintained without completely drawing the water column down to the pump 

intake. Between one to three well volumes per day could be removed from the remaining wells [excepting 

shallow wells MW-12-57 (installed on July 17, 2012) and MW-12-60 (installed on July 10, 2012^^)] before 

they were drawn down to a water column of less than 1 foot. Typical recharge only allowed enough 

recovery for one development cycle attempt per well per day. No significant reduction in the amount of 

sediment was noticed during development activities in these wells. 

' These wells were still dry when Goider demobilized from the site on August 2, 2012. 
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Table 4-2 Well Development Summary 

Well ID 
Number of 

Gallons 
Removed 

Number of 
Well Volumes 

Removed 

Number of 
Times 

Purged Dry 

Constructed Screen 
Interval ofWell[ftbgs] 

Well Development 
Completed [Y/N] 

MW12-52 5.6 4.3 4 19-21 N 

IVIW12-53 55 30 0 27.5-29.5 Y 

IVIW12-54 19.5 5.9 6 36-41 N 

MW12-55 23.5 14 7 24-29 N 

l\/IW12-56 26.3 8.8 10 39.5-44.5 N 

MW12-57 0 0 Always dry 10-15 N 

IVIW12-58 141 43 1 35-40 Y 

IVIW12-59 36 11 7 27-37 N 

MW12-60 0 0 Always dry 10-15 N 

The remaining wells will be developed when hydrogeological conditions improve (anticipated to be in 

October 2012). 

4.2.2.3 Correlation of MIP/EC with Borehole Investigation Results 

Electrical conductivity signatures (EC) obtained from the MIP/EC investigation were used as an indication 

of relative grain size to help design the Phase 2 drilling approach. Low EC signatures are generally 

representative of clean sands and high EC signatures indicate finer grained sediments (silts and clays). 

The lithologies encountered during geologic logging of materials recovered from continuous split spoon 

samples correlated to this general EC signature. Following receipt of the laboratory results of grain size 

analysis (anticipated at end of September 2012) from geotechnical soil samples a more detailed analysis 

will be conducted of the MIP data. 

4.2.3 Soil Sampling Results 

The Phase 2 field work that commenced in July 2012 included the collection of 11 soil samples that were 

analyzed for VOCs using method EPA 8260B. In accordance with the PDI Addendum Work Plan (Colder, 

2012), the soil samples were collected to overall help further refine our understanding of the horizontal 

and vertical distribution of VOCs in the adsorbed (soil) and dissolved phase (groundwater) in the southern 

area to establish a stronger basis for the SSGA remedial design. This work was conducted based on the 

results from the MIP/EC investigation conducted in November 2011. 

All soil samples collected were couriered under chain of custody documentation to Test America of North 

Canton, Ohio. Quality Assurance/Quality Control (QA/QC) samples were collected which included one 

rinsate blank, one field duplicate, one matrix spike/matrix spike duplicate and nine trip blanks. Figure 4-1 

shows the location of the boring locations and a Sampling and Analyses Summary is provided in Table 4-

3. 
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With the exception of soil sample MW12-55 (22 - 22.5 ft bgs), all other samples were selected from either 

the 6-inch interval exhibiting the highest photoionization detection (PID) reading or if there were no RID 

readings or elevated PID readings were present over the entire screened interval, the soil sample was 

collected from the depth corresponding to the mid-point of the well screen interval. There were no PID 

readings at nine locations^'^. A summary of the PID readings is included in Table 4-3 and is also included 

in the soil boring logs presented in Appendix A. 

The soil analytical results, as validated by Golder, are presented in Table 4-4 and the data usability 

summary report (DUSR) is provided in Appendix F. The following provides a brief summary of these 

results: 

• Total VOC concentrations from the four shallow samples collected generally from 12 to 
14.5 feet bgs ranged from 18.3 parts per million (ppm) at IV1W12-52 (12.5-13 feet bgs) to 
non-detect in sample MW12-57 (13-13.5 feet bgs). Total VOC concentrations in samples 
IVIW12-55 (14-14.5 ft bgs) and MW12-60 (12.5-13 feet bgs) were 1.4 ppm and 0.008 
ppm, respectively. 

• Total VOC concentrations for the seven deeper soil samples ranged from 0.21 ppm at 
l\/lW12-54 (38-38.5 feet bgs) to 0.0003 ppm at MW12-59 (32-32.5 feet bgs). Overall, 
where soils samples were collected at deeper intervals there is a decrease in total VOC 
concentrations except at MW12-54 (38-38.5 feet bgs) in which the concentration was 
higher (0.2 ppm) in the deepest sample. 

As stated in the PDI Addendum Work Plan, the correlation of these results to the earlier MIP/EC 

investigation to further refine the horizontal and vertical distribution of VOCs within the SSGA is 

dependent on obtaining groundwater analytical results from the recently installed wells. Well 

development and sampling were attempted during this field mobilization, however moderate drought 

conditions limited the ability to finish this task. Well development and sampling is tentatively planned to 

occur in October 2012 when groundwater saturation conditions are expected to improve. Once sampling 

is performed, a brief letter report will be submitted 30 days after receipt of the analytical results. This 

letter report will communicate the results from groundwater sampling and provide further refinement of the 

interpretation of groundwater impacts in the SSGA. 

4.3 Summary of Site Conditions 

Geologic and hydrogeologic observations made from soils recovered during the Phase 2 drilling in the 

SSGA have been reviewed in combination with previous investigation results and are summarized in the 

following sections. 

" At locations MWI2-54 and MW12-55 (14 -14.5 ft bgs), the PID readings observed were representative of background readings. 
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4.3.1 Geologic / Hydrogeological Setting 

The SSGA is located on a broad topped topographic mound near the base of the eastern slopes of a 

northeast-southwest oriented topographic ridge. The regional surface terrain in this area is generally 

hummocky with numerous small ponds and swampy areas. Such terrain is indicative of glacial origin with 

the sediments overlying bedrock likely to be derived primarily from retreating ice sheets. 

Evaluation of lithologies encountered in Phase 2 boreholes drilled in the SSGA show the overburden soils 

in the SSGA to be predominantly fine-grained. These soils have previously been identified as till. 

Consistent with previous investigation results, lithologies encountered in borehole logs in this area show 

evidence of localized sand layers that are underlain by relatively thick sequences of clay and silty clay. 

Sand layers within these sediments may vertically overlap each other. These sand layers do not appear 

to have lateral continuity across the entire SSGA. 

Review of the Standard Penetration Test (SPT) results obtained during drilling show 'N values' for surficial 

sediments (generally from 0 to 15 foot depths) on the order of 10 to 25 which is indicative of stiff or 

compact sediments. Fine-grained sediments deeper than 15 feet commonly demonstrate 'N values' less 

than 10 (soft or loose) with occasional values less than 4 (very soft). Sediments closer to the depth of 

bedrock (refusal) are generally locally more compact. The layering of more compact materials overlying 

soft zones may indicate differing depositional environments with the softer zones (which are generally fine 

grained sediments) deposited in localized lakes or kettles and the overlying deposits (generally coarser 

grained) representing glacial tills that have been partially reworked by fluvial processes. The more 

compact sediments close to the bedrock interface may have been subjected to ice burial or be extremely 

weathered bedrock. 

Recent drilling results and difficulties encountered with development of monitoring wells screened within 

the overburden sediments suggest that these sand layers include vertically and laterally discontinuous 

groundwater zones (i.e., perched groundwater conditions) that for the most part are disconnected from 

the underlying deeper groundwater aquifer. Previous groundwater chemistry data combined with the 

results of the MIP investigation suggest that the sand layers may be the primary pathways for 

contamination migrating from the general vicinity of the former production area. 

4.3.2 Observed Shallow Groundwater and Surface Water Conditions 

The Phase 2 field investigation was conducted during a period of low precipitation and moderate drought 

conditions. During this period the Site experienced the lowest rainfall conditions recorded since 2006 

(Figure 4-2, below). 
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May Jul 

Month 

•2006 Rainfall 

•2007 Rainfall 

•2008 Rainfall 

-2009 Rainfall 

-2010 Rainfall 

•2011 Rainfall 

-2012 Rainfall 

Figure 4-2 Cumulative Annual Precipitation In the vicinity of the Site (2006 - 2012) 

During the Phase 2 monitoring well installation, lower groundwater levels than expected were 

encountered. In addition, higher than usual temperatures resulted in increased evapotranspiration, 

overall reducing the net precipitation infiltration in the subsurface. It is likely that low groundwater 

elevations noted at the Site are directly related to the recent reduced rainfall and increased temperature 

conditions. 

As a result of these observed conditions and to better understand the relationship between rainfall, 

temperature, and groundwater conditions at the Site (as related to the overall remedial design). Colder 

made some enhancements to the field program that included monitoring several different hydrologic 

factors. These observations included: 

• Synoptic water levels of select on and off-property wells 

• Electronic data logger recordings in newly installed wells MW12-53, MW12-55, and 
MW12-59 
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• Electronic data logger recordings of water levels in a piezometer (SP-1) adjacent to the 
seep 

• Visual inspections and logging of known seep locations 

• Well development and recovery monitoring 

• A photographic record of flow in Feeder Creek before, during, and after precipitation 
events 

Colder began recording water levels at the locations described above on July 17, 2012 through August 1, 

2012. A summary of water measurements obtained during this period is included as Appendix G. Overall 

bedrock groundwater elevations appeared to increase after July 26, 2012 while overburden groundwater 

was variable. Increasing trends were noted in some overburden wells while decreasing trends were 

identified in other overburden wells. 

Figure 4-3 (below) presents the trends represented by spheres, the location of the sphere represents the 

well location, the color represents increase/decrease (yellow for increase, white for decrease), and the 

size of the sphere shows the number of days the water level increased/decreased from the prior day. For 

example if the water level in a well increased seven consecutive days out of eight days it appears as 

yellow with a radius of seven (the first day does not contribute). Alternatively, if the water level in a well 

decreased five days and then increased for the next two days it appears as white with a radius of three. 

Overburden wells in the southeastern portion of the Site showed increasing trends while other areas of 

the site seem to show weak negative trends. It should be noted that water levels in the vicinity of the 

newly installed Phase 2 wells would have been affected by well development efforts during this period. 

g;\projects\1992 -1999 projects\933.6154-005\!!l! ou-2 interim design report\final\final interim design rpl 9-14-12.docx 

Golder 
Associates 



September 2012 30 933-6154-005 

Figure 4-3 Shallow Groundwater Elevation Trends by Location 

During synoptic water level collection on and off-property, photographs and observations were collected 

along Feeder Creek and the seep. Seep observations were first recorded on July 23, 2012. These 

observations showed dry conditions at the seep location and very small amounts of standing water in the 

adjacent wetland area. A data logger was placed in seep area well SP-1 on July 25, 2012 (with the seep 

still exhibiting dry conditions) to obtain detailed information on shallow groundwater and assess how the 

seep responded to rainfall events. 

On July 26, 2012 the Site and surrounding area experienced heavy thunderstorms and a daily 

precipitation level of 1.7 inches was recorded (Figure 4-4, hourly precipitation shown in red). The seep 

area showed no immediate response to the large rainfall/runoff recorded on property. It was not until July 

30, 2012 (Figure 4-5, below) that the seep responded to the precipitation event. At this point visible 

seepage of groundwater could be seen emanating from the seep area at several locations. From July 30, 

2012 to August 2, 2012 the area of seepage was seen to expand outward and downslope despite only 

minor amounts of precipitation during that period (approximately 0.2 inches total). 

Observations at Feeder Creek were also documented during this time period (see Figure 4-5). At the 

onset of the observations the majority of the creek bed was dry/damp with a small area of standing water 
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close to the vicinity of the seeps. No surface flow was observed until immediately upstream of the 

confluence of Feeder Creek and Little Beaver Creek. These conditions remained constant until the large 

precipitation event on July 26, 2012 (1.7 inches). At this point the entire visible length of Feeder Creek 

contained sustained flowing water. Feeder Creek maintained continuous flow until August 1, 2012. At 

this time visible flow only present at the bend in the creek where it parallels Allen Road and the elevation 

of the stream bed begins dropping rapidly toward Little Beaver Creek. 

Figure 4-5 Feeder Creek Flow Conditions by Date 
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At the end of the field operation data loggers were installed in well SP-1 and Phase 2 wells TW12-53, 

TW12-55, and TW12-59 to continue long-term monitoring of seep and overburden groundwater 

conditions, particularly as they relate to Site precipitation. 

4.4 Proposed Additional PDI Work 

Identification of shallow perching groundwater conditions and associated seasonal dry shallow 

groundwater conditions has necessitated further investigation of the interaction between precipitation and 

shallow groundwater in the area of the SSGA. To this end, ROC and Colder recommends developing a 

balanced water budget model for the Site. Because the SSGA and the area west and north of the 

treatment plant comprise a topographic high, installing an impermeable cap in this area would be 

expected to remove recharge due to infiltration and result in lower water table conditions. A remedial 

design that includes an impermeable cap could drop the seasonal high unconfined groundwater below the 

zone of contamination in this area or significantly decrease the head of water driving migration of 

contaminants off property. 

To better understand the effect of changing infiltration in this area, and therefore the effect of various 

potential capping designs, ROC and Colder proposes collecting one full year of detailed hydrologic data 

to develop a water budget for the Site. This data will be used to refine our understanding of the combined 

balance between precipitation and evapotranspiration / infiltration / runoff at the Site. 

4.4.1 Collection of Seasonal Water Balance Data 

The complex interaction of precipitation, runoff, evapotranspiration and infiltration with the elevation of the 

underlying unconfined groundwater table is complicated by seasonal temperature changes. During 

summer months, higher heat and longer periods of more intense sunshine increase evapotranspiration 

rates. During winter months, extended periods of below freezing temperatures can generate low 

infiltration conditions followed by increased infiltration rates as snow melts. 

These various elements combine to produce a water balance that is reflected in the elevation of the 

unconfined groundwater table. Developing an understanding of the interaction of the water balance 

elements at various seasons can be used to anticipate the behavior of the water table beneath the SSGA 

and the Site in general as well as the impact on that water table of various design options. 

Establishing a water budget for the site is based upon the assumption that there is a balance between 

water entering the Site hydrogeologic system as precipitation and water leaving the Site via 

evapotranspiration, runoff and infiltration. As infiltration increases, the water table responds by storing 

more water and locally rising in elevation. The local mounding effect increases the gradient and thereby 

promoting more rapid migration of groundwater outward from the mound. Over a long period of time 

there should be a balance between net influx and outflow of water at the Site. 
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4.4.1.1 Precipitation 

Goider installed a dedicated rainfall gauge in the vicinity of the treatment plant to monitor Site specific 

precipitation during the course of one full year. The rainfall gauge (model RG-2500E from Omega 

Engineering Inc.) is an 8-inch tipping bucket type with a heater element to account for snowfall that 

monitors precipitation in increments of 0.01 inches and has data logger capabilities to allow acquisition of 

near real time data at the Site. 

This device was installed on September 12, 2012. Rainfall data will be downloaded as needed. 

4.4.1.2 Surface Water 

Two flow monitoring stations (final design to be determined) will be installed in surface drainages to help 

quantify the runoff component of the Site water budget. No surface stream locations are available in the 

immediate vicinity of the SSGA and these locations are the closest locations that can be used to provide 

information to the water balance assessment. In addition, information obtained from these flow 

monitoring stations can be used to refine surface water drainage designs for the Eastern Area. 

The proposed location of the surface flow monitoring stations is provided on Figure 4-6 (below). 

Figure 4-6 Proposed Surface Flow Monitoring Locations 

4.4.1.3 Groundwater 

Groundwater fluctuation will be monitored in select wells using a dedicated transducer with data logger. 

Data loggers will be configured to obtain water level measurements at approximately intervals sufficient to 

allow acquisition of detailed water level changes as well as maintain a minimum of 60 days worth of data 
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in the data logger memory (roughly 2 minute intervals). Data will be downloaded as needed to obtain a 

continuous record of water levels in each well being monitored for the course of one full year. 

4.4.2 Wet Season Well Development and Sampling 

Development of the new wells Installed during the Phase 2 drilling program in the SSGA was not 

completed due to low water conditions (Section 4.2.2.2). This well development will be completed and 

the wells will be sampled for VOCs. 

4.5 Treatability Study 

Treatability tests were conducted to evaluate the site-specific efficacy of the planned ZVI treatment gates 

and determine key design parameters. The final report of these tests is provided in Appendix C. These 

treatability studies were performed to compare the reactivity and longevity of reactive materials under 

uniform and controlled conditions, and to estimate key ZVI design parameter such as the VOCs half-life 

(t1/2). Groundwater samples were collected from monitoring well TW06-04, located in the SSGA along 

the southwestern boundary of the property in November 2011. This Site groundwater was run through 

columns packed with different treatment material proportions and water samples were collected through 

ports along the column length. 

Three ratios of ZVI/sand mixtures were evaluated in three separate columns to determine the optimum 

ZVI to sand ratio resulting in the most efficient and effective loading of reactive material (ZVI). The initial 

design of the treatability tests included ZVI/sand mixtures of 25%, 50%, and 75% ZVI, and a flow rate of 

approximately 0.13 mL/min. Following the first two sampling rounds, the treatability tests were modified 

to increase the flow rate and replace the 75% ZVI mixture with a 12% ZVI mixture, as the reactions were 

too fast for the original design to provide the desired data. 

These tests provided specific VOG half-lives for Site groundwater, which are within the range of published 

values, and indicated that there is a potential for mineral precipitation to impact the life length of the iron, 

which will need to be taken into account during the design. The treatability tests provide the data 

anticipated to be necessary for a reactive barrier design, and no further testing is required. 

4.6 Summary 

Assessment of the Phase 2 field drilling program results shows that the shallow groundwater at the Site 

includes perched conditions and is contained wholly or in part within sand layers with limited lateral and 

vertical continuity that overlie a relatively thick sequences of fine-grained silts and clays. Review of 

historical groundwater chemistry results and Phase 2 soil sampling results suggests that the bulk of 

contamination appears to be contained within these upper sand layers that for the most part are under 

perched groundwater conditions. The potential exists to significantly reduce contaminant migration from 

the Site if infiltration to these upper sand layers can be managed. 
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In addition to developing an understanding of the variable nature of shallow groundwater in the SSGA, the 

data collected over one year will allow a more detailed assessment of seasonal variation in 

evapotranspiration rates at the Site. The current remedial design includes removal of trees and 

replacement with soil cover in areas affected by mirex. The potential exists for this remedial action to 

result in increased groundwater elevations as the trees are expected to remove a significant volume of 

water via evapotranspiration. Such an increase in groundwater levels could generate greater horizontal 

and vertical gradients at the Site resulting in potential increases to contaminant migration. This potential 

impact further reinforces the need to develop a clearer understanding of the hydrogeologic conditions in 

this complex area. 

It is anticipated that remedial treatment of known contaminated areas (presenting as localized zones) will 

be in accordance with that presented in the ROD via injection of nZVI or mZVI and potentially enhanced 

by biological treatment as presented in Section 3.2. The concept of a barrier wall with ZVI gates may not 

be suitable and ROC/Golder is currently evaluating alternative remedial options. 

Following acquisition of one full year of hydrologic data (presented above) Golder will compile a water 

balance for the SSGA and assess the impacts of various remedial treatment and design options to 

produce our finalized remedial design for this area. The final design will be presented as a Supplemental 

Final Remedial Design Report (FRDR) including details specific to the SSGA. 

g:\projects\1992 -1999 projects\933-6154-005\!!!! ou-2 Interim design report\final\final interim design rpt 9-14-12.docx 

. Golder 
Associates 



September 2012 36 933-6154-005 

5.0 SUMMARY 
This IRDR provided an update of the Former Ponds 1 and 2 S/S/S, Eastern Area and SSGA remedies. 

The following provides a summary of the results presented in this IRDR: 

Stabilization and solidification component of the Ponds 1 and 2 S/S/S 

• Geotechnical investigations have demonstrated that the anticipated sand lenses are 
intermittent occurrences of intermixed gravel which is not present in significant quantities 
that would impact the solidification and stabilization of Former Ponds 1 and 2 

• With the exception of RW-11-51, the presence of DNAPL is predominately noted by oil 
sheens and staining and that it is not present in recoverable quantities based on the three 
additional temporary wells that were installed at boring locations SB-12-G10, SB-12-
G13, and SB-12-G15 

• Composite soil samples were developed from the soil boring program to provide sludge 
and fine-grained soils exhibiting representative contaminant characteristics for the S/S/S 
design mix laboratory testing 

• Compatibility, strength and permeability testing was completed on select bentonite-
cement soils mixtures with the Former Ponds 1 and 2 soils. Based on this testing the 
recommended mix mixture uses a 5% bentonite slurry with between 4 and 6% cement 
additive 

• Prescriptive stripping specification will be provided in the FRDR to capture off-gases 
resulting from the mixing/stripping process 

Eastern Area - Bedrock Groundwater nZVI remediation and Eastern Shallow Collection Trench 

• The injection well layout has been modified to move the array of injection wells to the 
eastern side of the railway corridor so that injections may be initiated prior to Former 
Ponds 1 and 2 S/S/S activities, to avoid interference with S/S/S activities, and to permit 
the performance assessment wells to be located closer to the injection wells 

• The injection well layout has been modified to move two injection wells into the Former 
Ponds 1 and 2 area; these wells will be installed following completion of S/S/S activities 

• The program has been expanded to use both nZVI and mZVI injection media 

• Well construction, construction sequencing, hydrofracturing, injection program, 
performance standards, and treatment evaluation details were provided for the Bedrock 
Groundwater Remedy 

• The Eastern .Groundwater Collection Trench configuration has been modified, as 
previously discussed with the Agencies, and the groundwater trench and the surface 
stormwater flow channel have now been incorporated into one system heading in a 
northerly direction to an outlet to Feeder Creek 

Southern Shallow Groundwater 

• A MIP/EC investigation has been completed in accordance with the PDI Work Plan 
Addenda, dated September 7, 2011, and April 27, 2012. The field drilling and sampling 
program provided detailed hydrogeologic and geologic information and constituent 
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contamination of soils in the area. Due to excessively dry conditions, groundwater 
sampling and testing has been deferred and additional monitoring has been proposed; 

The Treatability Study has been successfully completed and provides the data 
(contaminant half-lives for ZVI/sand mixtures) as described in the work plan. 

Due to the groundwater conditions observed during the PDI activities, the discovery of 
perched water conditions in the area, and the proposed additional monitoring, it is 
recommended that the Southern Groundwater Area Remedial Design be submitted as a 
later supplement to FRDR. This will permit the Design and Construction of the Final 
Remedy to move forward while additional design information is gathered for the Southern 
Shallow Groundwater. 
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Approximate Well Conatnictlon Detalla 

Interim Remedial Deaign Report 
Former Neaae Chemical SKe 

Salem, Ohio 

933-6154-005 

well Construction Details I 

Proposed Well ID Location Purpose Approximate Depth to 
Bedrock (ft bgs) 

Approximate Depth 
to MKS (ft bgs) 

Approximate Top 
of Borehoie 

(ft bgs) 

Approximate 
Bottom of 
Borehole 
(flibgs) 

Length of 
Borehole 

Anticipated 
Depth of Well 

(feet) 
Diameter (inches) Casing Material 

Anticipated 
Depth of 

Casing (feet) 

Casing 
Schi^uie 
Number 

Well Screen 

IW-1 Source Area Injection Well 20 40 45 55 10 55 8 PVC 40 40 
IW-2 Source Area Injection Well 20 40 45 55 10 55 8 PVC 40 40 open borehole 
IW-3 East of Railway Tracks Injection Well 10 20 25 45 20 45 8 PVC 20 40 open borehole 
IW-4 East of Railway Tracks Injection Well 10 20 25 45 20 45 8 PVC 20 40 open borehole 
IW-5 East of Railway Tracks Injection Well 10 20 25 45 20 45 8 PVC 20 40 open borehole 
IW-6 East of Railway Tracks Injection Well 10 20 25 45 20 45 8 PVC 20 40 open borehole 
IW-7 East of Railway Tracks Injection Well 10 20 25 45 20 45 8 PVC 20 40 
IW-8 East of Railway Tracks Injection Weli 10 20 25 45 20 45 8 PVC 20 40 
IW-9 East of Railway Tracks Injection Well 10 20 25 45 20 45 8 PVC 20 40 open borehole 

IW.10/NZVI-5 Dovmgradieht Core Injection Well 10 18 23 45 22 45 8 PVC 18 40 open borehole 
IW-11 Downgradient Core Injection Weii 10 10 20 40 20 40 8 PVC 10 40 open borehole 
IW-12 Downgradient Core Injection Well 10 10 20 40 20 40 8 PVC 10 40 open borehole 

AW-A 
East of Railway Tracks, proximal to 

IW.9 
Performance Assessment Well; 
Hydrofracturing Monltorlna Well 

10 20 25 45 20 45 8 PVC 20 40 open borehole 

AW-B 
East of Railway Tracks, proximal to 

IW-9 
Performance Assessment Well; 
Hydrofracturing Monitoring Well 10 20 25 45 20 45 8 PVC 20 40 open borehole 

AW-1 East of Railway Tracks Performance Assessment Well 10 20 35 55 20 55 8 PVC 20 40 open borehole 
AW-2 East of Railway Tracks Performance Assessment Well 10 20 35 55 20 55 8 PVC 20 40 open borehole 
AW-3 East of Railway Tracks Performance Assessment Well 10 20 35 55 20 55 8 PVC 20 40 open borehole 
AW-4 East of Railway Tracks Performance Assessment Well 10 20 35 55 20 55 8 PVC 20 40 open borehole 
AW-5 East of Railway Tracks Performance Assessment Well 10 20 35 55 20 55 8 PVC 20 40 open borehole 
AW-6 East of Railway Tracks Performance Assessment Well 10 20 35 55 20 55 8 PVC 20 40 open borehole 
AW-7 Downgradient Core Performance Assessment Well 10 10 30 45 20 45 8 PVC 10 40 open borehole 

Notea: 
Depths are approximate to the nearest 10 feet below ground surfece, with the exception of NZVl-5/iW-10, for which borehole information is available. Actual depths will vary according to observations made during well installation 
ft bigs - Feel below ground surface 
MKS - Middle Kittanning sandstone 
PVC - Polyvinyl Chloride 

Prepared by: 
Checked by: 

HAL 
FG 

8/30/2012 
9/18/2012 
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Initial ZVI Injection Estimates 

interim Remedial Design Report 
Former Nease Chemicai Site 

Salem, Ohio 

933-6154-005 

NZVI Injection 
Weils Within the 

100,000 gg/L 
Contour 

Weils Within the 
50,000 i|g/L Contour 

Design Parameters 
Aquifer Thickness ft 20 20 
Lenoth of T reatment Zone ft 35 35 
Width of Treatment Zone ft 35 35 
Porosity 0.1 0.1 
VOCs total Concentration ug/L 100,000 50,000 

Calculation 
Volume of water within Treatment Zone L 69,384 69,384 
Volume of water within Treatment Zone gal 18,259 18,259 
Mass of VOCs to be Treated kg 6.9 3.5 
NZVi efficiency (n) % 15.0 15.0 
Mass of NZVi Required (M = 3 x VOCs / n) kg 139 69 

Prepared by: HAL 8/30/2012 
Checked by: FG 9/18/2012 

Notes: 
Mass estimates of ZVi needed are approximate and are based on an average stoichiometric electron 
demand from concentrations observed in NZVi-5 in June, 2009. Actual inital injection masses may be 
adjusted based on baseline sampling results and observations made during well construction, 

ft - feet 
pg/L - micrograms per liter 
kg - kilograms 

Page 1 of 1 
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Summary of Soli Analytical Testing 

Interim Remedial Design Report 
Former Nease Chemical Site 

Salem, Ohio 

133-6154-005 

SB-11-M15 

SB-11-M03 

SB-11-M14 

Between SB-11-M11 and 
SB-11-M13 

SB-11-M21 

MW12-52 

MW12-52 

MW12-53 

MW12-54 

MW12-55 

MW12-55 

MW12-56 

MW12-57 

MW12-58 

MW12-59 

MW12-60 

7/23/2012 

7/24/2012 

7/24/2012 

7/20/2012 

7/9/2012 

7/10/2012 

7/13/2012 

7/17/2012 

7/18^012 

7/16/2012 

7/10/2012 

12.5-13.0 

19.0-19.5 

28.5-29.0 

38.0-38.5 

14.0-14.5 

22.0-22.5^ 

42.0-42.5 

13.0-13.5 

37.0-37.5 

32.0-32.5 

12.5-13.0 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

VOC 

MW12-52FD 

MW12-55MS/MSD 

3.2 

0.7® 

i.e 
7.6 

Notes: 
FT. BGS: Feet Below Ground Surfece 
PPM-Parts Per Million 
FD - Field Duplicate 
^ - Soil samples analyzed using method EPA 8260B. 

^ - Other Quality Assuanoe/Quality Control samples consisted of nine (9) trip triank (TB) samples and one rinseate blank (RB) 
and analyzed using method EPA 8260B, 

^ - PID readings are representative of trackground readings. 
^ - The well screen was originally to be installed from 22 to 24 FT. BGS. After leaving the borehole open for several days there was 

no water olsserved in the borehole. The borehole was then extended to 31.5 FT. BGS and based on field conditions the 
well was screened from 24 to 29 FT. BGS. As shown on the borehole log, there were no PID readings (0.0 ppm) from the 
bottom of the outer casing (20 FT. BGS) to the bottom of the borehole. Therefore, the soil soil sample collected at 22 to 22,5 FT. BGS 
was analyzed. 

Prepared by: CJL 9/10/2012 
Checked by: SDM 9/18/2012 
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September 2012' Tabled 
Detected VaHdated Analytical Soil Results • July 2012 

Interim Remedial Design Report 
Former Nease Chemical Site 

Saiem, Ohio 

933-6154-005 

Sample ID MWi2-S2 MWi2-52 MW12-52 MW12-53 MW12-54 
Sample Date . 7/23«012 7/23C012 7/24/2012 7/24/2012 7/20/2012 

N=Normal. FD=Reld Duplicate N FD N N N 
Start Depth (feet) 12.5 12.5 19 28:5 38 
End Depth (feet) 13 13 19.5 29 38.5 

Parameter Unit Result. Quel RDL Result Qual RDL Result Qual RDL Result Qual RDL Result Qual RDL 
1,1,2,2-Tetrachloroettiane VgAg 210 J 530 190 J 600 5.9 J 4.6_ 
1,2-Dichlorobenzene UEiflrg 13000 530 9600 600 81 J 4.6 
1,2-Dichl6r6ethane i|gAg 110 J 530 77 J 600 6.3 J 4.6 
1,4-Dichlorobenzene MSl/kg 130 J 530 79 J 600 
Benzene F!® 0.55 J 4.6 
Carbon Disulfide Iuflfl<g| 1 4.8 J 6.8 3.7 J " 5 3.3" J 4.6 
Chlorbbenzene 1000 530 840 600 15 J 4.6 
Chloroform F5J1 62 J 530 37 J 600 1.5 J . 4.6 
cis-1,2-Dichloroethene 890 530 540 J 600 48 J 4.6 
C^bH^ne 0,54 J 14 0.49 J 9.2 
Ethylbenzene i(g/kg 13 J 600 0.28 4.6 
Isopropylbenzene 0.22 J 4.6 
Methyl Cydohexane gg/kg 0.76 J 14 1.1 J 9.2 
Methylene Chloride 2.4 J 6.8 5 5 
Tetrachloroethene 2500 530 1800 600 2.2 J 6.8 1.5 J 5 39 J 4.6 
Toluene gg^g 37 J 530 0.3 J 4.6 
trans-1,2^Dichloroethene 0.46 J 4.6 
TriChlorbethene UgAg 350 J 530 250 J 600 0.92 J 6.8 11 J 4.6 

Notes: 
Only detected results are shown. 
RDL - Reporting Detection Limit 
Qual - Interpreted Qualifier 
ug/kg - micrograms per kilogram 
J - Result is estimated 

Prepared by: AMZ 9/11/2012 
Checked by: JAB 9/11/2012 
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Detected Validated Analytical Soil Results - July 2012 

Interim Remedial Design Report 
Former Nease Chemical Site 

Salem, Ohio 

930^154^05 

Sample ID iyiW12.55 MW12-65 MW12-66 MW12-57 MW12-58 MW12-69 MW1240 
Sample Date 7/9/2012 7/10^012 7/13/2012 7/17/2012 7/18C012 7/16C012 7/10C012 

N=Normal. FD^Field Duplicate N N N N N N N 
Start Depth (feet) 14 22 42 13 37 32 12.5 
End Depth (feet) 14.5 22.5 42.5 13.5 37.5 32.5 13: 

Parameter Unit Result Quel RDL Result Quel RDL ResuH Qual RDL Result Qual RDL Result Qual RDL ResuK Qual RDL Result Qual RDL 
1,1,2.2-Tetrachloroethane 
1,2-Dichlorobenzene 
1,2^Dichi6foethane 4g/ka 1200 240 0.34 J 4.7 
1,4-Dichlorobenzene . PF;® 
Benzene: 4gAg 190 J 240 
Carbon Disulfide 4gAg 3 J 4.5 
Chlbrobehzene 4g/kg 
Chloroform 
cis-1,2-Dich.iproethene 4g/kg 
Cydohexane 4g'»«g 0.42 J 11 
Ed)ylben»ne PFi2n 
Isopropylbenzene CFisn 

iMiathyl Cydohexane lug/kg| 20 I J 480 0.63 J 11 
MethylenejChloride 2.2 J 4.7 0.76 J 4.5 7 J 5.3 
Tetrachldibethene 4g/kg 
Toluene 0.29 J 5.3 
tranvl ,2rDichloroethene 4gfltg 
Trichloroethene qg/kg 0.47 J 4.6 

Notes: 
Only detected results are shown. 
RDL - Reporting Detection Umit 
Qual - Interpreted Qualifier 
yg/kg - micrograms per kilogram 
J - Result is estimated 

Prepared by: AIMZ 9/11/2012 
Checked by; JAB 9/11/2012 
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LEGEND 

SB-12-G11 

SB-12-G10 (W) 

GW-11-02 , (§) 
SB-1C^03^ 

SB-17 

m 

4-

REFERENCES 

APPROXIMATE PROPERTY LINE 

PROPOSED LIMITS OF 8 / S / S TREATMENT AREA 

2012 MACRO-CORE BORING (SEE REFERENCE 3) 

2012 MACRO-CORE BORING WITH TEMPORARY 
MONITORING WELL (SEE REFERENCE 3) 

GEOPROBE (2011) (SEE REFERENCE 4) 

2010 GEOTECHNICAL BORING LOCATION 
(SEE REFERENCE 5) 

SOIL BORING (1990) (SEE REFERENCE 6) 

MONITORING WELL 

MONITORING WELL (SCREENED IN OVERBURDEN) 

MONITORING WELL (SCREENED IN 
WASHINGTONVILLE SHALE) 

TEMPORARY MONITORING WELL 
(SCREENED IN OVERBURDEN) 

SE GROUNDWATER MONITORING WELL INSTALLED 
IN 2009/2010 (SCREENED IN OVERBURDEN) 

DNAPL DELINEATION WELL (GROUNDWATER 
NOT SAMPLED) 

DEEP DNAPL DELINEATION WELL 
(GROUNDWATER NOT SAMPLED) 

1.) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD FILE CREATED BY HOWELLS 
AND BAIRD, INC., DATED 06/14/95, DATE OF AERIAL PHOTOGRAPHY 04/06/95. 

2.) PROPERTY LINE TAKEN FROM DIGITAL CAD FILE TITLED TOPOGRAPHIC SURVEY 
FOR RUTGERS ORGANICS/NEASE CHEMICAL," COMPILED FROM AERIAL 
PHOTOGRAPHY, DATED 04/06/06, PROVIDED BY HOWELLS 8 BAIRD, INC. 

3.) LOCATION OF •SB-12-G11" SERIES MACRO-CORE BORINGS AND "SB-12-G10(W)" 
SERIES MACRO-CORE BORING WITH TEMPORARY MONITORING WELLS ARE FROM A 
FIELD SURVEY CONDUCTED BY HOWELLS 8 BAIRD, INC 

4.) LOCATION OF GW-11-02 GEOPROBE BORING IS FROM A FIELD SURVEY BY 
HOWELL 8 BAIRD, INC. 

5.) GEOTECHNICAL SOIL BORINGS SB-10-G02 8 SB-10-G03 WERE LOCATED USING 
HAND-HELD GPS. 

6.) SOIL BORINGS SB-17 TO SB-21 8 SB-31 WERE PERFORMED BY ERM IN JUNE AND 
JULY 1990 AND HAVE BEEN LOCATED ON THIS DRAWING FOR REFERENCE 
PURPOSES ONLY. 
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REFERENCES 
1.) TOPOGRAPHIC BASE MAP TAKEN FROM AUTOCAD FILE CREATED BY 
HOWELLS AND BAIRD, INC.. DATED 06/14/95, DATE OF AERIAL 
PHOTOGRAPHY 04/06/95. 

2.) PROPERTY LINE TAKEN FROM DIGITAL CAD FILE TITLED 
"TOPOGRAPHIC SURVEY FOR RUTGERS ORGANICS/NEASE CHEMICAL," 
COMPILED FROM AERIAL PHOTOGRAPHY, DATED 04/06/06, PROVIDED 
BY HOWELLS & BAIRD. INC. 

3.) NZVI LOCATIONS TAKEN FROM DIGITAL CAD FILE 06-3337 
NEASE.DWG, TITLED "TOPOGRAPHIC SURVEY FOR RUTGERS 
ORGANICS/NEASE CHEMICAL," COMPILED FROM AERIAL PHOTOGRAPHY, 
DATED 04/06/06, PROVIDED BY HOWELLS & BAIRD, INC. 
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V" TOP OF BOREHOLE 
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MEASURED TOTAL VOC CONCENTRATIONS (ugA) 
(DATE OF SAMPLE) 
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GROUNDWATER FLOW 

nu. 

MIDDLE KITTANING SANDSTONE 

WASHINGT0NV1LLE SHALE (UPPER) 
PUTNAM HILL SHALE ZONE (LOWER) 

NOTES 

VANPORT UMESTONE 

1.) WATER LEVEL DATA FROM APRIL 1997 SAUPUNG EVENT. 

2.) WEa LOCATIONS ARE APPROXIMATE AND HAVE BEEN PROJECTED TO THE SECTION LINE WHERE 
RY. 

3.) PZ-6B-L NOT CONTOURED. 

REFERENCE 
1.) MODIFIED FROM GEOLOGIC CROSS SECTION A-A'. PROVIDED BY ERM-MIDWEST INC.. PROJECT No. 
202-01-07. -, AUTOCAD RLE 07XSA.0WG. 

CROSS SECTION LOCATION MAP 
4O0 

SCALE 

R£V DATE 0€S REMSION DESCRIPTION CADD CHK RVW 

RUTGERS ORGANICS CORPORATION 
SALEM, OHIO 

INTERPRETED GEOLOGY AND GROUNDWATER 
CROSS SECTION WITH INTERPRETED 

EQUIPOTENTIAL CONTOURS 
NJ fQ*CA2a02»100 

Golder 
Associates 
Mt. Loufel, New Jersey 

PROJECT No. 933-6154 nu No. 9336154ZK02 

DESIGN HAL 09/19/12 SCAU AS SHOWN | REV. 0 

CAOD RG 09/19/12 

FIGURE 3-2 CHECK CPS 09/19/12 FIGURE 3-2 
REMEW SDM 09/19/12 

FIGURE 3-2 



WATERPROOF LOCKING COVER 

GROUT VAULT IN PLACE 

8-INCH PVC SCH.40 CASING 

CEMENT/BENTONITE GROUT 

OVERBUR^N 

~BEDROci^~ 

6-INCH OPEN BOREHOLE 

WATER LEVEL 

MINIMUM 24" DIA. SPILL 
CONTAINMENT STRUCTURE 

CONCRETE PAD 

GROUND SURFACE 

V END OF OPEN BOREHOLE 

fMapGolder 
Vs^Assomtes 

Mt. Laurel, New Jersey 

AS SHOWN mu 

TYPICAL ZVI INJECTION WELL fMapGolder 
Vs^Assomtes 

Mt. Laurel, New Jersey 

09/19/12 

mu 

TYPICAL ZVI INJECTION WELL fMapGolder 
Vs^Assomtes 

Mt. Laurel, New Jersey 

OESKN HAL 

mu 

TYPICAL ZVI INJECTION WELL fMapGolder 
Vs^Assomtes 

Mt. Laurel, New Jersey C«0 RG 

mu 

TYPICAL ZVI INJECTION WELL 

9336154ZK06 CHECK CPB 

mu 

TYPICAL ZVI INJECTION WELL 

9336154ZK06 CHECK CPB 
RUTGERS ORGANICS CORPORATION p" 3-3 P"«CTMo. 933-6154 1'®' 0 PEMEW SDM RUTGERS ORGANICS CORPORATION p" 3-3 



LEGEND 

—1190 

^MW-12-52 (8) 
^ SB-11-M02 

^ SB12-G61 

. PZ-3S 

TW06-07 

APPROXIMATE PROPERTY LINE 

TOPOGRAPHIC CONTOUR (2' CONTOUR INTERVAL) 

PDI MONITORING WELL 
AND GEOTECHNICAL BORING (2012) 
(SEE REFERENCE 2) 

MIP / EC BORING (2011) (SEE REFERENCE 3) 

GEOTECHNICAL BORING (2012) 

GROUNDWATER MONITORING WELL 

TEMPORARY MONITORING WELL 
(SCREENED IN OVERBURDEN) 

REFERENCES 
/ 1.) THIS BASE MAP IS FROM FILE 06-3337 NEASE.DWG, ENTITLED 

•TOPOGRAPHIC SURVEY FOR RUTGERS ORGANICS/NEASE CHEMICAL," 
/ PREPARED BY HOWELLS & BAIRD, INC., DATED 04/06/06. ALL OTHER AREAS 

/ UTILIZE A TOPOGRAPHIC BASE MAP TAKEN FROM DIGITAL FILE CREATED BY 
HOWELLS AND BAIRD, INC., DATED 06/14/95, DATE OF AERIAL PHOTOGRAPHY 
04/06/95. 

2) MONITORING WELL LOCATIONS (RUTGERS WELL LOCATIONS.PDF) MW12-52, 
/ MW12-53, MW12-54, MW12-55, MW12-56, MW12-57, MW12-58, MW12-59, AND 

MW12-60 SURVEYED BY HOWELLS & BAIRD, INC. 

jf 3.) MIP/EC BORING LOCATIONS (11-4522.PDF) SURVEYED BY HOWELLS & BAIRD, 
INC. SB-11-M07 WAS NOT COMPLETED. 

4.) TEMPORARY MONITORING WELL LOCATIONS TW06-01 THROUGH TW06-07 
/ TAKEN FROM CADD FILE 06-3337 NEASE.DWG, PROVIDED BY HOWELLS & BAIRD, 

INC. 

/ 5.) TEMPORARY MONITORING WELL LOCATIONS TW06-08 THROUGH TW06-11 
/ AND TW06-15 THROUGH TWD6-24, TW06-26 THROUGH TWD6-37, TWD6-39 AND 
' TW06-40 PROVIDED BY HOWELLS & BAIRD, INC. 

6.) TEMPORARY MONITORING WELL LOCATIONS TWD9-41 THROUGH TWD9-49 
ARE FROM A FIELD SURVEY (FILE: "SAMPLING 2009.DOC") CONDUCTED BY 
HOWELLS & BAIRD, INC., DATED 11/02/09. 

60 

SCALE 

60 

FEET 

REV DATE DES REMSION DESCRIPTION CADD CHK RVW 

Rutgers Orgaryoa 
CofpoTBlion 

ROTGERS ORGANICS CORPORATION 
SALEM, OHIO 

PDI ADDENDUM 
INVESTIGATION LOCATIONS 

, Golder 
Associates 

Mt. Laurel, New Jersey 

PROJECT No. 933-5154 RLE No. 9336154ZK04 

DESIGN CJL 09/19/12 SCALE AS SHOWJ | REV. 0 

CADD AM 09/19/12 

FIGURE 4-1 CHECK CP0 09/19/12 FIGURE 4-1 
REVIEW SDM 09/19/12 

FIGURE 4-1 



0 
lO 

1 
eg 

I 
C7» 

•o 
o 

I 

7/25/2012 12:00 7/26/2012 12:00 7/27/2012 12:00 7/28/2012 12:00 7/29/2012 12:00 

DATE 

7/30/2012 12:00 7/31/2012 12:00 8/1/2012 12:00 

REV DATE OES 

Q. 
u 
<U 
I— 
a. 

REMSION DESCRIPTION 

•SP-1 

•Precip (in) 

CAOD CHK RVW 

Rutgers Organlcs 

ROTGERS ORGANICS CORPORATION 
SALEM, OHIO 

HOURLY PRECIPITATION 
AND SEEP CONDITIONS 

Colder 
Associates 

Mt. Lourei, New Jersey 

PROJECT No. 933-6154 RLE No. 9336154ZK07 

DESIGN M) 09/19/12 SCALE AS SHOWN | REV. 0 

CADD AM 09/19/12 

FIGURE 4-4 CHECK CPB 09/19/12 FIGURE 4-4 
REVIEW 09/19/12 

FIGURE 4-4 



AppandhA 
* 
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APPENDIX A 

BORING AND MONITORING WELL INSTALLATION LOGS 



PONDS 1 AND 2 BORING LOGS 



RECORD OF BOREHOLE SB-10 G02 
PROJECT: ROC Salom. OH 
PROJECT NUMBER: 933-6154 
DRIIiLED DEPTH: 22.0 ft 
AZIMUrH: WA 
LOCATION: Salam. OH 

DRILL METHOD: Holkw«tem auger 
DRiaRIG: CMELC-55 
DATE STARTED: 11/3/10 
DATE COMPLETED: 11/3/10 
WEATHER: Sunnv 

DATIM Site 
COORDS: notsunr^ 
GS ELEVATION: 
TOCB£VATX)N: 
TEMPERATURE: 50 F 

SHEETIof 1 

INCLINATION: -90 
DEPTH W.L: 7.2 ft 
ELEVATION W.L: 
DATEW.L: 11/3/10 
TIMEW.L: 2:15 pm 

hS i€ 
SOILPROniE 

ELEV. 

DESCRIPTION 
DEPTH 

m 
0.0-2.0 
Loosa, Dari( brown ctayoyfino SAND, cby, mid 
chamicdodor 

SAMPLES 

BLOWS 
par 6 In 

I40tor 
aohchdrap 

Sarr^Notaa 

S-

10-

15-

20-

25-

(9 
g 

30-

35-

40-

OPSOI //' G1 2IN 
53 1-2-2-1 

'2.0-4.0 
Compact Brawn ctayayftia SAND, diy, i 
chamicalador FIIL 

•45:6.0-
•aiiwaaabavs na 

6.0-7.B 
Danaa, Brawn dayay lha SAND, moW, alning 
chaicicaladar 

r75:io 
, Soft, WHMBW brawn clayAainalarU I 
u(i^jPg§k«^*g°g£!gyg!°g°L. I 
aj)-io.o 

I Soft to ftnvwhHa to OgM brawn day ika 
maiartd (SLUDGE) ntodwihinadumaand, 

I wetabongchamlcalodor J 
-IMTISO 

V aaraaaaabovB 

FlU. 

2.0 

02 2 IN 
8S 3-5-7-13 12 

2.0 

G3a 
64 

2 IN 
SS 9-0-S-10 18 

6.0 

8.0 

058 
06 

2IN 
88 

10-32-10-11 42 JeS. 
2.0 

70.2 07 2IN 
SS 8-8-6-6 16 JaS. 

2.0 

10.0 

65.6 088 
GO 

2IN 2-1-1-3 

12J)-14J) 
SW. Brawn and ton iBy CLAY, wat atrang 
tlianAdodor 

1Z0 
G10 
& 

Gil 

2IN 
SS 6-6-6-9 15 

14.0-16.0 
S«, Brawn and ton aly CLAY wi6i iraca or 
Ibw ^anL iMt Strang chamicd odor 

SW, Gf^ sBy CLAY, wat alratv chamical 
odor 

•ITOTITJ) 
wraaaaabova 

14.0 

17.7 012 2IN 
SS 6-6-10-10 16 

16J) 

15.7 013 2IN 5-8-a-8 17 JJL 
ZO 

18J> 

1810-2DJ) 
Compact Ofay and brawn flna to maiBuin 

I SAND,wat Strang chamfcai odor pmaant 
V ai<Shcix^«imbm I 

20.0 - 22JI 
Compact Gtay snd brawn tbia to maiftim 

[I SAND, watsbongchamical odor pinssnt 
\ iranaacbBtodwIlhbraiihbOStoinatoital / 

19J) 

014 
A 

015 
2iN 5-10-14-11 24 

20.0 

2000 018 2IN 5-7-10-11 17 

BartigcoiTiplatodat22.0tl 

SbvaanatysIsOtoO fM. 

Siavaanalysls5to8 tiaot(composltosampb 
02B) 

Sava miyalt and AttaAaig Omai 14 to 16 

LOG SCALE: 1ln = 5 fl 
DRILUNG COMPANY: Frontz Drilling Inc. 
DRILLER: Jim Bucksar 

GA INSPECTOR: NPM 
CHECKED BY: AH 
DATE: 9«6/11 



RECORD OF BOREHOLE SB-10 G03 
PUKMECT: ROC SAm, OH 
PROJECT NUMBER: 933-6154 
DROIED DEPTH: 16.011 
AZIMUTH: NIA 
LOCATION: Sabtn, OH 

DRILL METHOD; HblkMKtoin auger 
DRILL RIG: CMEL&S5 
DATESTARTH3: 11/2/10 
DATE COMPLETED: 11/2/10 
WEATHER: Sunnv 

DATUM: Site 
COORDS: notauiveyed 
GS ELEVATION: 
TOO ELEVATION: 
TEMPERATURE: SOF 

SHEETIof 1 
INaiNATUN: -90 
DEPTH WJ_: 4.5 ft 
ELEVATION W.L: 
DATEW:L: 11/2/10 
T1MEW.L: IliOOam 

is 

5-

10-

15-

i 
i 

20-

25-

S 
e 

g 
§ 

X-

M-

40-

SOIL PROFILE 

DESCRIPTION 

roSToj 
{ LOOM, Dak blown cliyayflns SAND wnii 
I w oiBanlct (plant leoli). wolBt rwld 
V tliaiiilLal odor 
I 0.3- ZO 
I Cbn^iB^Daili blown daynyflna SAND wRh 
' bapa otftia jpawl and anna oiganlca (plaia 
• 'luula^d^. sbong charniBoi .nlm 
~3L0-3Z ~ 
CompacL Daik brown clayey Una SAND, moliL 

3Z-4.0 . 

Ajo'-Sja } 
Firm, Daifc brown aSy CLAY wUiBOacroanles ! 

6.0-6.3 

eJ-To 
Veiy adLWhla dayHlka malaiU (SLUDGEX 

6J)-8.5 
sm. Blown sBy CLAY, molBL aliong chamical 
odor 
8.5-10.0 
8W. Brewn^ CLAY wim eace d Ibie gravel, 
rnois^stan^^ofl^c^odor^ __ 
"lOJI-IZO 
SW, Blown any CLAY wUi aoma Una gmaaL 
ingiA mHdi^^ 
1Zb-13JI 

SAMPLES 

050 

910 

1375 
ia.3 

155.7 

BBBKEa 

8M 

13.0 -13.5 
Danoe. Blown the SAND, wat. mad chamical 
odor 

Rock 

13.5-14.0 
Danaa, Brown fha SAND wllhaomaflna 

14J)-158 

15L5-15JO 

'iS^bikir CnBIIHLBI OODT 

SoibigcomplBladatlSOn 

015 
02 

035 
04 

05 

065 
07 

085 
08A 

O10, 
Oil 
5 

G12 

013 
5 

014 

3IN 

3 IN 

3 IN 

3 IN 

3IN 

3IN 

3IN 

3 IN 

BLOWS 
parOln 

'SESrssr 
3-7-13-12 

10-10-12-11 

1-3-6-5 

6-5-4-3 

1-2-11-11 

2-7-9-11 

11-20-19-16 

10-75/3 

20 

13 

16 

39 

>50 

ML 
2.0 

JJL 
ZO 

2JL 
ZO 

Srnrftktum 

gMa OIDSIM. 

Slavar 
iast5to7t 

SS-IO GdXX I 

BiSaand 
(Saa boring lag 

SiBva anaMia. Atlail»g Mia and 
PamiaabaytaiBl lOto 12lbat (Sea boring'log 
SB-10_O0X). K=>1.35a10rWaaG 

LOG SCALE: 1lh = 5ft, 
DRILUNG COMPANY: Frontz Drilling Inc. 
DRILLER: Jim Buclcsar 

GA INSPECTOR: NPM 
CHECKED BY: AH 
DATE: 9/26/11 



RECORD OF BOREHOLE SB-10 G03B 
PROJECT: ROC Salem, OH 
PROJECT NUMBER: i93»<1S4 
DRILLED DEPTH: 16.0 ft 
AZMUTH: WA 
LOCATION: Salem. OH 

DRia METHOD: Holovvatem auger 
DRILL RIG: CMELC-55 
DATESTARTHS: 11/2/10 
DATE COMPLETED: 11/2/10 
WEATHER: Sunny 

DATUM: SIta 
COORDS: not aurveyed 
GS ELEVATION: 
TOO ELEVATION: 
TEMPERATURE 50 F 

SHEETIcf 1 
INCUNATTON: -00 
DEPTH W;L: 
ELEVATX3NW.L: 
DATEW.L: 
TIMEW.L: 

20-

•e 
5 

30 

40-

SOIL PROFILE SAMPLES 

LOG SCALE tin = 5 ft 
DRILLING COMPANY: Frontz Drilfing Inc. 
DRILLER: Jim Bucksar 

GA INSPECTOR: NPM 
CHECKED BY: AH 
DATE: 9/26/11 



PROJECT: Rutgers Organic Corp. 
PROJECT NO.: 933-6154.005 
H0L£DEPTH:21.S 
DEPTH OF SOIL DRIIX: 21.5 
DEFTH OF ROCK core: 0 
AZIMlrTH: N/A PLUNGE-90 

BOREHOLE LOG: RW11-51 (GW-11-02) PAGEIOII 
BOREHOLE LOCATION: Salam, OH 
COORDINATES: N: N/A E N/A DRILLING METHOD: Geoprob ttien 3.5 HSA 

CORING METHOD: N/A GROUND SURFACE ELEV.: N/A 
DATUM: G.S. 
START DATEmME: 1/31/2011 / 9:32:00 AM 
END DATEmME 1/31/2011 /11:25:00 AM 

DRILL RIG: Gaoptcba 

10-

15-

20-

UTHOLOGY 
DESCRIPTION 

(>4n-bgs:Topsoil 

4-13.5 tt-bgs: Fin (Silty Sand) 

13.5-20 It-bgs: Stiff Clay 
(Sieve Analysis and 
Permeability test 15 to 16 
tek, l<s3.6x10-'cm/sec) 

(Sieve Analysis 15 to 20 feet) 

20-21.5 fl-bgs: Sandy SiH 
(Sieve Analysis 20 to 22 
feet) 

t25-l 
DRILLING COMPANY: Frontz DriDng 
DRILLEE Jeremy L 

GOLDER INSPECTOR: Joshua Nasralah 

SAMPLE INFORMATTON 

PI Geo 
lYobi 

P2 Geo 
Probi 

Sea 
P3 /I 'tob^ 
SA1 / 

iTube 

SA2 

P5/ 

P6/ 

3ea 
PA/i-robi 

Geo 
SA3l>robi 

Geo 
SA4I >rab I 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

t 
Q 
K 

3.4 

34 

12/ 
48 

42/ 
48 

48/ 
48 

48/ 
48 

48/ 
48 

18/ 
18 

Soil Sample Description 

O.0 to 4.0 fM>gs: Dark brown, Siky fine 
SAND, wtth some silt (non-plastic) 
and little otgnics, no odor, damp. 
[SM] 

Wei 
Constmction 
information 

3.1 ft stainless 
—steel sMekup. 

0.1 to 1.0 
ft-bgs: 
BackliO 

4.0 to B.D ft-bgs; Brown gray, Silty tine 
SAND, with some silt (non-pla^ic), 
no odor, moist to wet [SM] 

- bottom 0.5 ft of sample Is wet 

8.U to 12.U rt-ogs: utey, siityime 
SAND to Clayey Silt some to and 
Silty day, strtxig odor, wet [SM] 

- staining/sheen, fmm 10 to 10.5 ft-bgs. 
- Shelby tube pushed from 8 to 10 

ft-bgs (the tube was driven twice: 
over the sathe interval (the first time, 
the sample fsD out because the 
material was too bose/wet.) 

1.0 to 14.5 
ft-bgs: 
Bentonlte 

12.0 to 13.5 tt-bgs: Gray, Silly line 
S/VNOtodd^ Sllt some to and 
Silty Clay, strong odor, wat [SM] 

13.5 to 18.0 ft-bgs: Stiff, brown, Silty 
CLAY (low to moderate plasticity), no 
odor, wet. [CL] 

- Shel^ tube pushed from 15 to 18 
ft-bgs. 

16.0 to 20.0 ft-bgs: Stiff, gray to 
grayish-brown, Silty CLAY (bw to 
moderate pbstidty), no odor, weL 
[CL] 

14.5 to 21.5 
ft-bgs: Filter 
sand(#S 
silica sand) 

1&5to21.5 
ft-bgs: 
Slotted 
2-Inch 
diameter 
stolnless 
steel screen 

LOGGED BY: Joshua Nasralah 
LOGGED BY DATE 9«3«)11 
CHECKED BY: AH 
CHECKED BY DATE 906/2011 



RECORD OF BOREHOLE SB-12-G06 SHEET 1 of 1 

PROJECT: ROC Salem, OH 
PROJECT NUMBER: 9334154 
DRILLED DEPTH: 13.5 ft 
A23MUTH: N/A 
LOCATION: Sabm, OH 

DRILL METHOD: Macro-core 
DRILL RIG: 66200T 
DATE STARTED: 1/10/12 

.DATE COMPLETED: 1/10/12 
'WEATHER: Sunny 

DATUM: Site INCLINATION: -90 
COORDS: N: 459,202.4 E: 2,444,781.9 DEPTH W.L: 
GS ELEVATION: 1186.2ft ELEVATION W.L: 
TOO ELEVATION: NA DATE W.L: 
TEMPERATURE: 45*F TTMEW.L: 

is 

SOIL PROFILE SAMPLES 

DESCRIPTION 
DEPTH 

(ft) 

ELEV. 

Sample NOIBS 

-1185 

0.0-1.0 
TOPSOILIB wWi shg ftagmanla 
1.0-4.0 
Brown dayay SILT, soma Una grained aand, ROa Una gravel 

5-

4.0-8.0 
YaOowkh brown dayay SILT, some One ipalned send, Ulle line gravel 

-1180 

8.0-1ZS 
Brownish yskw dayay SILT, soma line gralnad send, IIMe fine gravel 

10-

-1175 

12.5-13.5 
Weathered SHALE 

1185.2 
1.0 

1182J2 

55.7 I lACRO 
CORE 

34.3 IIACRtt 
CORE 

11783 
8.0 

1173.7 

222.7 11ACR( \ 
CORE 

Boring compMed at 13.511 

128.6 IfACRO 
CORE 

15-

-1170 

5 
S 

20-

-1185 

25-

-1160 

O 
g 

30-

-1156 

35-

^1150 

40-

Waadftagmenlsat6.l7 

Ji 
4.0 

Ji 
1.5 

Ralueeiet13.S 

LOG SCALE: 1 in = 5 ft 
DRILLING COiyiPANY: Fronts Drilling Inc. 
DRILLER: 

GA INSPECTOR: JEB 
CHECKED BY: AH 
DATE: 9/12/12 



RECORD OF BOREHOLE SB-12-G07 
PROJECT: ROC Salem, OH 
PROJECT NUMBER: 933-6154 
DRILLED DEPTH: 19.0 ft 
AZIMUTH: N/A 
LOCATION:,Salem. OH 

DRILL METHOD: Macnxore 
DRILL RIG: 6620OT 
DATESTARTH3: 1/10/12 
DATE COMPLETED: 1/10/12 
WEATHER: Sunny 

DATUM: SIta 
COORDS: N: 459,199.6 E 2,444,691.9 
GS ELEVATION: 1189.4 ft 
TOO ELEVATION: NA 
TEMPERATURE: 45'F 

SHEET 1 of 1 

INCUNAHON: -90 
DEFTHW-L: 
ELEVATION W.L: 
DATEW;L: 
TIMEW.L: 

SOIL PROFILE 

DESCRIPTION 
DEPTH 

(ft) 

ELEV. 

SAMPLES 

SamplsNotn 

OiO-4.0 
Daik grayish brawn CLAY with 
fragments, moist 

some coarse giainsd sand, slag 

2.4 I lACRtP 
CORE J,S. 

4.0 

-118S 
5-

4.0-8.0 
Dailc gray CLAY with 
hagrnsnls, moist 

1185.4 

soma coarse grained sand, Dola gravel, stag 

6.0-10.5 
•ark gray dayey SILT, motot 

h1180 
10-^ 

10,5-13.0 
BnMfnsftySANO. 

4,0 

11834 
6.0 150 IIACRC) 

CORE 4.0 

OllyshaenatO' 

1178.9 1324 IIACRO 
CORE 

soma fine to eoaiM gravd 
10.5 

1178.4 
13,0-14.0 
Gray SHALE fragments 

^1175 
15^ 

14:0--18.5 
Brown dayey SILT, Bttb coarse gralnad sand 

i 

-1170 
18;5-19.0 

\ Dark gray sity BAND, Utda line gravaL moist 

13.0 
11T5.4. 

H 

14.0 

1170.9 

1530 ilACRfl 
CORE 

2343 liACRd 
CORE 

1170.4 

20-
Boring campMad at 19.0 tt 

^1165 
25-

O 

e -1160 
30-

-1155 
35-

-1150 
40-

ASL 
4.0 

4.0 

XL 
3.0 

Rafijaalat19.0-

LOG SCALE: 1ln = 5ft 
DRILLING COMPANY: Frontz Drilling Inc. 
DRILLER: 

GA INSPECTOR: JEB 
CHECKED BY: AH 
DATE: 9/12/12 



RECORD OF BOREHOLE SB-12-G08 
PROJECT: ROC Salem. OH 
PROJECT NUMBER: 933-6154 
DRILLED DEPTH: 12.011 
AZIMUTH: N/A 
LOCATION: Salem, OH 

DRILL METHOD: Macro-core 
DRILL RIG: 6620DT 
DATE STARTED: 1/10/12 
DATE COMPLETED: 1/10/12 
WEATHER: Sunny 

DATUM: Sits 
COORDS: N: 459,271.8 E 2,444,752.9 
GS ELEVATION: 1185.611 
TOC ELEVATION: NA 
TEMPERATURE: 45*F 

SHEET 1 of 1 

INCLINATION: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

SOIL PROFILE 

is 
DESCRIPTION 

0.0-0.5 
\ TOPSblLwth roots 

DEPTH 
m 

ELEV. 

SAMPLES 

SarnplBNalM 

-1185 
0.5-8.0 
Veryite^grayith brawn daysy SILT, little coarse giBlned sand, HtHe 

5-
-1180 

8.0-12.0 
Pab yellow dayey SILT, Ktte coarse grained sand, little fine gravel, 
moist 

10-
-1175 

Boring completad at 12.0 ft 

0.5 

228.1 IIACRII 
. :ORE 

383.8 IIACRd 
CORE 

1177.8 
8.0 

1173.8 

1404 IIACRd 
CORE 

15-
-1170 

9 
a 

20-
-1185 

25-
-1180 

O 
g 

30-
-1155 

35-
-1150 

40-

4.0 
Softso«3.0'-12.0' 

AO. 
4.0 

AO. 
4.0 

RallBalat12.0' 

LOG SCALE: 1ln = 5tt 
DRILLING COMPANY: Frontz Drilling Inc. 
DRILLER: 

GA INSPECTOR: JEB 
CHECKED BY: AH 
DATE: 9/12/12 



RECORD OF BOREHOLE SB-12-G09 
ROCSalam,OH 

033-6154 
DRILLED DEPTH: 16.0 ft 
AZIMUTH: NfA 
LOCATION: Satem. OH 

DRJll METHOD: MacnMore 
DRILL RIG: 66200T 
DATE STARTED: 1/1Qf12 
DATE COMPLETED: 1/10/12 
WEATHER: Sunny 

SHEET 1 of 1 
DATUM: Site INCUNATION: -90 
COORDS: N: 459,311.6 E: 2,444,704.5 DEPTH Wl.: 
GSELEVTATION: 1185.811 H.B/ATION W.L: 
TOO ELEVATION: NA DATE W.L: 
TEMPERATURE: 45'F T1ME W.L: 

is 

SOU. PROFILE 

DESCRIPnON 
ELEV. 

DEPTH 
m 

SAMPLES 

SmpMNplu 

-1185 
OE-OE 

\ TOP80IL¥»l!hiootnnd||i«M 
OT:1E" 
Vaiy daik graysh bniwn dayey SILT wHh D 
yijivaL sbuny odnr 

> coana und, DOIa 

5-

-1180 
4E-8E 
WhRa SLUDGE 

m3. 
0.5 

155E I lAGRd 
ICORE AO. 

4.0 

10-

8E-10.0 
Bfownbh ygOoar atakiad dayay SILT,. 
iliuiigodor 

.118a coana aand, lUa gravaL 

-1175 
10.0-15.7 
Broiim atakwd dayay SLT, BHa cairaa aand. Ha gnvaL itiong odor 

15^ 
-1170 15.7-18.0 

Blown aiW SAND 
Boring oanpMad at 18.0 II 

20-
-1185 

25-

-1180 

(9 

e 
30-

-1155 

35-

-1150 

40-

1181.0 
~Tr 

1803 I lACRII 
CORE EJL 

4.0 
O^atamfeigatS 

1177E 
8E 

1175J 
10.0 1142 I lACRII 

CORE AO. 
4ja 

2735 I lACRd 
CORE 

O^ataMngatlE 

Ralljaalat ISO* 

LOG SCALE; 1 in = 5 ft 
DRILLING COMPANY: Fronte DriU'mg Inc. 
DRILLER: 

OA INSPECTOR: JEB 
CHECKED BY: AH 
DATE: 9/12/12 



RECORD OF BOREHOLE SB-12-G10 
PROJECT: ROC Salem. OH 
PROJECT NUMBER: 93S«154 
DRILLED DEPTH: 12.011 
AZlMUrH: N/A 
LOCATION: Salem, OH 

DRia METHOD: MacrxKore 
DRIU RIG: 6620DT 
DATE STARTED: 1/9/12 
DATE COMPLETED: 1/9/12 
WEATHER: Sunny 

DATUM: Sita 
COORDS: N: 459,353.5 £ 2,444,669.1 
GS ELEVATION: 1186.111 
TOC ELEVATION: NA 
TEMPERATURE: 45*F 

SHECT1 of 1 • 

INCLINATION: -80 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
•nMEW.L.: 

is. 

SOIL PROFILE 

DESCRIPTION 
DEPTH 

JT77 

ELEV. 

SAMPLES 

SamplBNolBS 

-1185 

, 0.0-0.5 
\ TOPSOUL 

0.5-ZO 
Brown ctayay SILT, nttlac 

\ wood tiognwnla 
B Qralnod sand, tiaca yiuval, norvplastic. 

ZO-4.0 
Brown amy Una grained SAND, strong odor 

5-

4.0-10.0 
Whits clayey SAND, littis Una grevsl, strong odor 

-1180 

10-

-1175 

15-

-1170 

i 
i 

BC 

I 
o 
g 

20-

-1165 

25-

riiBO 

30-

-1155 

35-

-1150 

40-

10.0-12.0 
Brown clayey SILT 

Boring Gomptotod at 12.0 ft 

11BS.6 
0.5 

1184.1 
2.0 

iiezi 

r63 I lACRtl 
coM 

4.0 

Temporary wel Installed. 5;0' screen from 4.0* 
to 9.0" 

Water level 3.72' on 1/10/12 07:35 
Oly^lnlngfbrn4'to10' 

I1ACR(I 
CORE AJL 

4.0 

1178.1 
10.0 

1174.1 

337 IIACRII 
CORE AO. 

4.0 

RafusaiatlZO' 

LOG SCALE: 1ln = 5ft. 

DRILUNG COMPANY: Frontz Drilling Inc. 

DRILLER: 

GA INSPECTOR: JEB 
CHECKED BY: AH 

DATE: 9/12/12 



RECORD OF BOREHOLE SB-12-GH 
PROJECT: ROCSaleni.OH 
PROJECT NUMBER: 9334154 
DROIED DEPTH: 13.0 ft 
AZIMUnH: N/A 
LOCATION: SAm.OH 

DRILL METHOD: Macro-core 
DRILL RK3: 6626DT 
DATE STARTED: 1/1W12 
DATE COMPLETED: 1/10/12 
WEATHER: Sunny 

DATUM: Sits 
COORDS: N: 459,4384 E 2,444,674.6 
OS ELEVATION: 1164.711 
TOO BEVAT10N: NA 
TEMPERATURE 45-F 

SHEET 1 of 1 
INCUNATTON: -90 
DEPTH WJ_: 
ELEVATION WJ_: 
DATEW.L: 
T1MEW.L: 

Is 

SOIL PROFILE SAMPLES 

DESCRIPTION 

ELEV. 

DEPTH 
TO 

SamphNotas 

ID 

15 

0.0-1.0 
Dait brown TOPSOIL and loota 
1.0-4.0 
Dark brown dayay SILT, DtOa ooaiia •and, nOallna giaval, moM 

-1180 
4.0-SM 
Whita SLUDGE 

1163.7 

54-84 
YaDowctayaySILT.ionia coana aand. Dttlaflna giaval 

8.0-84 
GiayWibi naOlyllnotD grohadSAND 

-1175 
94-134 
GrayWi brown ctayay SILT, ionw eoaiae aand, goto Una gnavd 

Boring compMKi at 13.0 II 

1.0 

imT 

Z1 IIACRIi 
CORE ASL 

4.0 
SlgNodDrat2J7 

44 
81179.7 

-1170 

i 
3 

20-
-1185 

25-
-1160 

«' 
5 

30-
^1155 

35-
^1150 

40-
-1145 • 

5.0 

117817 

124 IIACRII 
CORE AO. 

44 

8.0 

11754 
•94 

1171:7 

24.8 IIACRII 
CORE AIL 

44 

I lACRII 
CORE ii 

Diwntaiann|ilaD(8.(7-&2T 

MoM 1ZI7-13J7 

RMlJaMat134' 

LOG SCALE: 1ln = 51l 
DRILLING COMPANY: Frontz Drilling Inc. 
DRILLER: 

GA INSPECTOR: JEB 
CHECKED BY: AH 
DATE: 9/12/12 



RECORD OF BOREHOLE SB-12-G12 
PROJECT: ROC Salem. OH 
PI^ECT NUMBER; 933^154 
DRILLED DEPTH: 22.011 
AZIMUTH: N/A 
LOCATION:. Sabm. OH 

DRILL METHOD: Macro-core 
DRILL RIG: 6620DT 
DATE STARTED: 1/0/12 
DATE COMPLETED: 1/9/12 
WEATHER: Sunny 

DATUM: Site 
COORDS: N: 459,243.9 E 2,444,570.0 
GS ELEVATION: 1194.311 
TOO ELEVATION: NA 
TEMPERATURE 45'F 

SHEET 1 of 1 
INCUNATION: -90 
DEPfHW.L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

SOIL PROFILE 

is 
DESCRIPTION 

0.0-4.0 
Dark tmwn CLAY with aand, rock fragmanls, tE, moist 

DEPTH 
(«) 

ELEV. 

SAMPLES 

Sample Notas 

0.7 IIACRd 
CORE ASL 

4.0 

-1190 

5-

4.0-18.5 
Brawn dayey SILT, DUa 
non-plasde, moist 

coarse grained sand, trace fkie gravel, 

-1185 

10-

^1180 

15-

-1175 
1 183-18.7 
\ Gray fine grained SAND 

20- 18.7-20,0 
V Gliv SILT, IMS coaisa gralnad sand, traos flna graval, norvplasHc, j 

20.0 - 22.0 
Brawn coaisa gralnad SAND and flna giswal, wal jiaJad, wot 

Boring complatad at 22.0 ft 

11903 
4.0 

0.8 IIACRd 
CORE ASL 

4:0 

0.1 IIACRd 
CORE AJL 

4.0 

0.1 IIACRd 
CORE AO. 

4.0 Son tiacomas more plastic at 14.? 

1175.8 oi IIACRd 
CORE 4.0 

18.7 

1174.3 
20.0 

1172.3 

Z8 IIACRd 
CORE 2JL 

2.0 

Dhcrsta sansila D(20Jr41.2') 

Refusal at 22.(7 

-1170 

25-

£ 
S 
5 
g -1185 

30-

-1180 

35-

-1155 

40-

LOG SCALE: 1 in = 5 ft 
DRILLING COMPANY: Frontz Drilling Inc. 
DRILLER: 

GA INSPECTOR: JEB 
CHECKED BY: AH 
DATE: 9/12/12 



RECORD OF BOREHOLE SB-12-G13 
PFtOJECT: ROC Salem, OH 
PROJECT NUMBER: 9334154 
DRIIXED DEPTH: 16;0n 
AZlMlim NIA 
LOCATION: Salem. OH 

DRILL METHOD: Macro-core 
DRILL RIG: 6620DT 
DATESTARTED: 1/9/12 
DATE COMPLETED: 1/9/12 
WEATHER: Sunny 

DATUM: Site 
COORDS: N: 459,331.7 E 2,444,724.8 
GS ELEVATION: 1184.411 
TOG ELEVATION: NA 
TEMPERATURE 45*F 

SHEETIof 1 
INCUNATION: -m 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

SOIL PROFILE 

is 
DESCRIPTION 

0.0-0.5 
A Brown TOPSOIL 

253! 

ELEV. 

DEPTH 
TO 

SAMPLES ' 

Sample Noles 

•10 

15 

20 

O 
g 

0.5-4.0 
Brawn dayay SILT, Ula coans gratiad tend, trace gravel, r 
ptasllc: iiiulvL trace odor 

-1180 4.0-4.5 
^ White cle»»eeubelence.graeey 

4.5-8.0 
White deyey SAND, Rde Itie gravd, itrang odor 

-1175 

8J)-ie.O 
YaBowieh brawn deyey SILT, 
bacegraml 

RtfscoaiMgralnad eand. non plattic, 

-1170 

Bar1r«eaiiipMBdat16.0ft 

11W,8 
0.5 

1180.4 

685 I lACRf 
CORE 

117M 
4.5 

1176d4 

Tamporery waO set at 8.(7 wllh SPO* acmen 

Water tavel 3.1(7 on 1/1CV12 VTM 

Oly stehbig and ahaan Iram 4.5* to 8J7 

1294 IMCRC 
CORE JUL 

4.0 

8.0 

2223 
I IACR(> 
CORE JJL 

4.0 

842 .1 lACRCi 
CORE '.10. 

4.0 

1188.4 RalbeaiatlSJr 

-1185 

-1180 

-1155 

-1150 

-1145 

40-

LOG SCALE: 11n = 5 It 
DRILLING COMPANY: Frontz Drilfing Inc. 
DRILLER: 

GA INSPECTOR: JEB 
CHECKED BY: AH 
DATE: 9/12/12 



RECORD OF BOREHOLE SB-12-G14 
PROJECT: ROC Salem. OH 
PROJECT NUMBER: 933-6154 
DRILLED DEPTH: 19.0 ft 
AZIMUTH: N/A 
LO^tlON: Salem. OH 

DRIU METHOD: Macro-core 
DRILL RIG: 6620DT 
DATE STARTED: 1/9/12 
DATE COMPLETED: 1/9/12 
WEATHER: Sunny 

DATUM: Site 
COORDS: N: 459.201.2 E: 2.444.601.0 
GS ELEVATION: 1191.8 ft 
TOG ELEVATION: NA 
TEMPERATURE: 45*F 

SHEET 1 of 1 

INCUNATION: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

Is 

SOIL PROFILE 

DESCRIPTION 

ELEV. 

DEPTH 

SAMPLES 

Sample Nbtw 

0.0-2.0 
Vny datk greyish bnnm SAND and greval till, moist 

-1100 
2.0-4:0 
Vaiy dsitc greyish biown dsyay SILT. IItlts coarse grained sand, i 
plastic, soma organic ftagmants and wood 

5-

4.0-8.0 
Daitryelbw 
sand, soma gravsL moist 

sHy tins gialnad SAND, coma coaiaa grained 

-1185 

8.0-1^0 
Dark yalowlsh brown dayay SILT. Ildls 
gravel non plastic, molsl strong odor 

coarse grelnad sand., trace flna 

10-

-1180 
12.0-14.0 
Gray dayay SILT. Ilttis coarse grained sand, trace tine graval. r 
plastic, strong odor 

15-

14.0-18.0 
Gray sBy SAND, trace coarse grained sand 

-1175 
16.0-19.0 
Briown coarse grained SAND and tine graval wel graded, wet 

Boring complalad at 19.0 It 

1189.8 
to 94.6 HACRCI 

CORE AO. 
4.0 

1187.8 
4:0 

650.4 I lACRti 
CORE AO. 

4.0 

1183.6 
6.0 

1179.6 
1Z0 

1100 I lACRd 
GORE AL 

4:o 

strong odor at 6.0* 

Oly staining at 10.0* 

1177.8 
14.0 486 I lACRQ 

CORE AO. 
4.0 

1175.8 
•W 

3583 llACRil 
CORE JJL 

3.0 

117Z8 

OiKnto safnpla D(1844'-19.0^ 

ReftjsalatlB.O' 

20-

-1170 

25-

-1185 

S 
s 
e 

30-

-1160 

35-

-1155 

40-

LOG SCALE: 1 in = 5 ft 
DRILLING COMPANY: Front2: Drilling Inc. 
DRILLER: 

GA INSPECTOR: JEB 
CHECKED BY: AH 
DATE: 9/12/12 



RECORD OF BOREHOLE SB-12-G15 
PROJECT: ROCSaleni. CH 
PROJECT NUMBER: 933-6154 
DRILLED DEPTH: 17.511 
AZIMUTH: N/A 
LOCATiON: Sdem. OH 

DRILL METHOD: MacnHxre 
DRILL RIG: 6620OT 
DATE STARTED: 1/10/12 
DATE COMPLETED: 1/10/12 
WEATHER: Sunny 

DATUM: SIta 
COORDS: N: 459,229.8 & 2,444,842.9 
GS ELEVATION: 1185.511 
TOO ELEVATION: NA 
TEMPERATURE: 45*F 

SHEETIof 1 
INCUNATION: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

SOILPRORLE 

is 
DESCRIPTION 

ELEV. 

DEPTH 
(R) 

SAMPLES 

SamplaNaln 

-1185 

5-

10-

15-

i 
a 

20 

O 

e 

g 
i 

25 

X 

35 

0.0-4:0 
Daik brawn daysy SAND, 
landstDna.tagrnantat 1.5" 

Uls coana land, Uto hw gravaL mow. 

-1180 

4.0-45 
T Wlilia SLUDGE 

4:5-8J] 
Giaylah brawn dayay SILT. Ma coaraa aand, ilUa Una iFBval 

8.0-10.0 
Gray SLUDGE. wUi OTBanlc mataiM (raola) 

-1175 10.0-12.0 
Gray coana SAND, Ma fina giaval 

1ZO-18.0 
YaOMiWi brawn ts gray, dayay SILT, aoraa coaraa aand, Ma Una 

-1170 

18J)-17S 
Gray waattwrad SHALE 

Tanvoraiy waD aat at 12J7 wBh SiT actaan 

IIACRIi 
CORE 4.0 

3448 IIACRII 
CORE 4.0 

Olyalalnbigfti)in6.0-tDlO 

77i5 I lACRII 
CORE 'm 

4J0 

11735 
125 

1470 I lACRIi 
CORE 'm 

4.0 

1703; IIACRII 
CORE 

Babigcoin|ilaladal175R 

-1165 

-1180 

-1155 

-1150 

40^ 

Raftaaiat175 

LOG SCALE: 1lh = 5tt 
DRILUNG COMPANY: Frontz Drilling Inc. 
DRILLER: 

GA INSPECTOR: JEB 
CHECKED BY: AH 
DATE: 9/12/12 



LOCAIKW MAP 

By 

tty 

DM»p 
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By 

ay 

Damp 

Damp 

Wat 

Wat 

Poor 

Poor 

Poor 

Poor 

snr 

SoA 

Soft 

sw 

sn 

sm 

Nan 

aioM 

SIW< 

S«M 

av« 

Nbn 

14 

14 

Tse 

0 

1 

2 

3 

G) 
5 

6 

(2) 

a 

9 -

d3> 
11 

12 

• tjir 

- -iff 

14 
Qt 

15 

1$--

17--

18- -

19--

20--

ERM-MIDWEST SOIL BORING LOG 
a. BB 4T NUMBER 88-17 

DATE • 7/01/90 

LOGGED 
BY RAF 

LOCATION^- /tfcu» 

WEATHER P Ovareaat,Hat 

IT® U.A.. 
EOHOI^ a 1/4-Hollow sum Augor 
ELEVATION a 1189.80 FT. 

SAMPUNG mm 
GR0U1V.14<S-0FT. 

WATER LEVa 
INITIAL 
WATER LEVEL 
AT COMPLETION 

imOLOGY / REMARKS 

FILL; Lwga giani 4p lap. 

Hit: and 

lAT 

- -iff 

Uff 

>.ff 

FILL-Ltfd ffiV (iWOB. feladt muaaa, gianHar. 

Sam»mlMdiiiWi brown iBydmr. 

Brawn smOAY. grwwL baea iwidL 

Sanwi 

SjLIYOAV.oraML 

SANDYCLAYwidBawaL 

CLAYEY SAND wW 

Madkaa flrtto SAND and ORAVEl. oty 
OiwlM tan awMr day aWiaMdaaanw 
haa brawn dl 

-IMd0ap>i149Fr. 



L0CKI10NMAP 

Diy 

Diy 

Damp 

Damp 

Damp 

Diy 

Oiy 

WM 

Wot 

Wat 

Damp 

P«wr 

PMT 

PPor 

Soft 

soft 

SOU 

soft 

Haid 

MaM 

soft 

soft 

soft 

salt 

S«ghi 

SlQhi 

sligm 

ooi* 

Nan 

Men 

Nan 

S 

S 

7 

a 

9 

10 

11 

12 

13 

!• 
0 

J_ 
a 

.2. 
a 

-s-
SL 
1 

I 

4 

>t«» 

JL 
49 

0 

1 

2 

3 

4 

5 

.6 

7, 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

. .2jy 

• ijff 

- -I.TS-

•Iff 

--iJtf 

• ljer 

ERM-MIDWEST SOIL BORING LOG 
BflpF 
NUMBER** 8B-18 

OME • 8129(90 

«« 

P«ige_1^ of _1_ 

LOCMION SalaiB, Ohia 

WEM1®» Wsmi 

®OT*" »1/4"HoUowat«nAU9W 

ElEWnONa-imJOJT. 

WATER LEVEL 
iNim. 

anispmspoan 

GR0UM9.S.0FT. 

HOLE 
01A. • 

WATER LEVa 
ATOOMPLbnN W- DEPIH rSgfcwjFT 

py» 

--IS 

•Iff 

•• IS 

- -liT 

lif 

IS 

PUSH 

UTHOLOGY / REMARKS 

FILL Bmam 1% day. gravol. baoa aanlL 

Oradaa laaanilyctay atSSPT. 

Sama^ fautwth WaekoaViAig. 

I to 11.73 FT. onddanactoatal 11JB FT, 

FftLDaAoayalyftaytattigna^Maatoato. 

Oaak gngr SJLTY CLAY aiOh WOMLI 

Hna SAND, yami, aMa ftngnmnto. 
FbtoSANa 

RnaSAND. 

OWySlLTYCUY. 

GRAPHIC 
LOG 

Onyaaotoated SHALE 
TdtoOapAiaSFT. 



LOCATION MAP 

Diy 

fty 

Oiy 

DW 

DBmik 

Dunp 

OBRip 

VMt 

ay 

ort 

Oamp 

Nen 

Nan 

Non 

Mon 

Nm 

Non 

Poor 

Salt 

SoS 

Son 

Son 

Soft 

SBBM 

SIWII 

SIgM 

sqgM 

S|^ 

Nen 

SIMM 

SHgM 

Nan 

10 

11 

TT 

70 

-i-
s-

>wa 

ERM-MIDWEST SOIL BORING LOG 
BORE 
NUMBEH*^ 8B-1S 

DATE • 607/90 

LOCOED*. 
B7 RAF 

Page 1. of 1 

LOCATION »• Salaiii,Ohio 

WEATHER* HBI, 

DRILED ^ ̂  

aiR'HQllaiifStemAaflT 

ELEVATION* 1189J0FT. 

WL 

- - 1.7-
WL 
Wt 
WL 

or Wk 
J£ik 

o.?- WL 
WL 

- -8jor 

. .zr 

WATER LEVa 
INHML 

Rfaspiitopo-

GHOUTW. 17.S-0FT. 

SS^.m 
WATER LEVEL 
ATCOUPLEnON HM#. 

LrmOLOGY / REMARKS 
GRAPMC 

LOG 

a«wTOPSO<L,^,>oaM. 
RLL BiaMiandbliBkrtyGta|f,gmaL 

DmpOtUFT. 

FUtBnMlSLlYClAY. ORMA 

'iy 

Iff 

mii 
••itkidaaaiizFr. 

•liMnenMuiWi,gmM(i 

i.r 

u 

^ff 

dhaSANOyaOrekqr. 

Bravm SILTYOAY; brewioL 

Bnwn SILTY GUY nAnd «Ai tegnwad wild. 

SHIM M aboM, «Mi oly NMOIL 
Gwk bnMn CLAY SAND and gniML all 

170 
BiOMVSiar 8HAU& atiab piuat In Ip of 
ToMbifAirAFr. 



LXATION MAP 

Diy 

Diy 

Di^ 

amp 

VWet 

WW 

o«y 

Ownp 

OMiip 

WW 

Poor 

Poor 

F^Mr 

Poor 

Poor 

Sod 

Soft 

SoR. 

SDR 

8dR 

VM 

Stfit 

SHOM 

S«ht 

8UR 

6ftM 

Ncn 

8IV« 

aiQM 

NM 

10 

11 

I 

173 

ss. 

A. 
n 

1IJ 

tSB 

»w? 

»iaao 

H 

.Tg> 

0 

1 

2 

3 

4 

5 

» 

7 

a 
g 

10 

n 

• 12 

13 

14 

15 

16 

17 

18 

19 

20 

- - 1.T 

- -ar 

- -2flf 

• • IJ-

ERM-MIDWEST SOIL BORING LOG 
BORE . 
NUUBEI? SB'SO 

DATE P €07/90 

Page_!_af _L 

LOCATION P s«l>n.Ohio 

WEATHER P WHm 

ORUED 
BIT p HRlhra 

31M"HoUowSt«iiAugw 

EUMATION P118SL00 FT. 

WATER LEVa 
INfTlAL 

" W-SpOtapoon 

GROUTS 17.0-OFT. 

§8:^. 
WATER LEVa 
AT COMPLETION lULP. TOWL 

DEPTH i7jOPr. 

UTHOLOGY / REMARKS 
GRAPHIC 

LOG 

0» 

BRMI il^ dv Wh 0^ f 

PU: lOW dqr M«i gnnl, nnd and Nacfc tMntap. 

2jr 

8m.tMMnalat7JBFr. 

FUL:lJ0ittM0Miw idpM 
ml gtv « M FT, bowi ol h NbdRa. 

I' RU:( WLrty. 

1.or 

--air 

- -2J0' 

• • IJT 

Brewi SILTY CUV wtti BTML oB. I 

3M. SAND at 1^ at 138 FT. 

Sinwudbom. 

SANg 

SANDY CLAYatti OMMA NRdiej FT. ^oaanae. 

Spoon WinL SHALE 
TeWDepdilTDFr. 

I. '• X 1 

..p^. .... ....J. 



LOCATION UAP 

v: 
Cv;--:. ' 

Diy 

bnr 

D(y 

Wet 

Dnr 

Dfy 

Damp 

Daaifi 

m 
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ERM-MIDWEST SOIL BORING LOG Pag« of j 

NUMBER^ S8-21 

DATE P 8/28AD 

UIGGED^ RAB 
Br 

LOCATION »> SBl9ni,0hlo 

WEATHEHi- Hol,Huffihl 

ORniED 
Br 

[ETHOO'^ SIWHolIowSleinAUBBT 

EUVATION *• 1183.40 FT. 

i.ir 

•2ff 

• tor 

- -1J8-

l-O* 

1A5-

£uSli 

10 

SAUPUNG, 
mm. p 3 M.SplltSpoon 

GROUTP 16.5-OFT. 

WATER LEVEL 
INITIAL 

HOl£ 
DIA. 

WATER LEVa 
ATCOMPLEnON HMP. lOIAL 40 • cT 

OEPIH^"^^ 

LrrHOLOGY / REMARKS 
GRAPHIC 

LOG 

no: UgMtoduk bnan Illy cbtr.onnnl,nakAnw tanA 

Fiii:Lj(ytu,bedd«lBu(UoVy'WMr 

MLUJWtwonliyalff.Wy. 

PiL: IM abOoA olr iliMa enwn aUOa 

Bay EamilK WudO". Omp. 

rajjimduda*. 
Rll: 

Onk gny SLTYIMY, giMl, MMnd, ely ahMli. 

aai*,ely**L 

OnySILTYSAND, tftoly WMR. 

SAND aid GRAVEL. 

Otay 6HAL£ Mi. baddhig piM >>wla. 

TOUDMII'-OPT'-

-35So«5f 



LJOUTIONMAP ERM-MIDWEST SOIL BORING LOG PW-1_ - -L 
BORE 
NUMBER*' SB-31 

DATE • TrtflWO 

COGGED I 
BY RAP 

LOCATION»- 8al.in.0hk> 

WEATHERS Ovtreut,Humid 

DRILLED • „ „ gr *• Ifabas 

SSioy* ai/4-H6nBw8tBm Augf. 

ELEVATION f 1184.00 FT. 

SAMPUNG, 
METHOD W 8helby Tuto 

GROUTS 16-OPT. 

WATER UEVa 
INITIAL 
WMER LfVa 
AT COMPLEnON 

8i».6y « K 

Donp 

HSiia Nw 

••KueoB MliMM 

>10C0 
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-r 0 

0 

1 
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oSLTYCUYoah cAgnMl 

O^aLTYCLAV. 

Sarmaa 

SaimoBsliavaL 

IWuiri,ToaDop«ilftOPr. 
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well tgig 

Coordinates: 1102, B95 
Ground Surface Elevation: 1188.55' 

Geologic Log: 
Cover 
0.0 - 1.0' 
1.0 - 2.5» 

Fond Material 
2.5 - 3.0' 
3.0 4.0' 

MS*'. ~ 7.5* 

I m 

7.5 - 11.0' 

.n-r.*- 11.(p- 11.-5' 

11.5 - 12.0' 

12.0 - 13.5' 
Till 

.Mi- 14,0' 

14.0 - 15.5* 

15.5 - 16,0' 

16.0 - 17.0* 

Bedrock 
17.0 -20.0' 

Dry, brown cl^ loam. 
Hoist, brown clay loam. Burled soil horizon at 

2.5 feet consisting of poorly decomposed grass 
and root zone. 

Moist, soft sandy clay. 
Gray-brown sandy clay silt; Chenical odor. 

Decomposed organic material at 4 feet, may be 
buried soil horizon. 

White crystalline sludge Interlayered with gray-
brown san^ clay silt, strong chemical odor, 
water bexow o tee CI srowa "6 £ r~ Ts mixed with 
water. 

Moist hard,, gray sandy sludge. Below 10 feet is 
gravelly, mlzed with small amounts of red sand. 

Hoist bright yellow sandy sludge. Sharp boundary 
at 11 feet. 

Grades downward into moist yellow-brown sandy 
clay. 

Wet gray sandy sludge. 

Hard gray and brown clay. Sharp boundary at 
13.5 feet, nay be bottom of pond. 

Ihterlayers of wet brown sand, wet brown silty 
sand, and hard brown clay^ sand. Gravelly. 

Hard, blue-gray, gravelly silty clay. Contains 
small Shale fragments. 

Wet, brown gravelly silty sand. Sheen of bluish 
oil. 

Soft, highly weathered gray shale. 

Specifications: 

2 Inch Casing 
Type of casing: steel 
Top of casing elevation: 1,190.42 feet above ground surface 
Length of casing above ground surface: 1.92 feet 
Casing depth: 13 feet below ground surface 

Borehole 
Depth: 20 feet below ground surface 
Drilling contractor: Layne-Ohio 

Screen 
Type: Johnson Mo. 10 stainless steel, 2" x 5* 
Setting: 13 to 18 feet below ground surface 

Sand pack 
Type: Coarse masonry sand 
Setting: 12 to 20 feet below ground surface 

Grout 
Type: Bentonite-Portland cement 
Setting: 0 to 11 feet below ground surface 

A-18 
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RECORD OF BOREHOLE SB12-G61 
FTOJECT: ROCSALBJ 
PROJECT NUMBER: 93M154-005 
DRILLED DEPTH: 45.1 n 
AZIMUTH: N/A 

DRILL METHOD: Hollow«lein auger 
DRiaRIG: CME 750 
DATE STARTED: 7/12/12 
DATE COMPLETED: 7/13/12 

LOCATION: 1224 BerTton Rd Sahtn, OH WEATHER: Sunny 

SHEET 1 of 2 
DATUM: local INCUNATION: -90 
COORDS: N: 456,560.9 E 2,444,452.6 DEPTH W.L: 
GS ELEVATION: 1197.711 ELEVATION W.L: 
TOC ELEVATION: DATE WL; 
TEMPERATURE 7178 F TIME W.L: 

is 

-1185 

5-

-1190 

10-

•^1185 

SOIL PROFILE 

DESCRIPTION 

0.0-0.7 
OL - Oiganlc SILT, ofgenics, dark bnwn, no 
odor diy, bose. 

15-

-1150 

20-

-1175 

25-

i 
i -1170 

30-

-1165 

-1160 

40-

M155 

45-

-1150 

0.7-2.0 
ML - SILT; lora angiiar gravot tan. no odor 
diy," 
2J)-3S 
ML-SILT; uro angiiar gtavat tan-brown 

noodor_dQL_ooniga^ 
3.8-
ML - aandy SILT, 6na lo coano sand, aonia 
lha angidar giavM; daric blown, lion 
eamant^n 3.9-4 It bgs, no odor diy. 

4.0-SJ) 
ML - CLAYEY SILT; taca Ikia angular to 
aubangidargreval; biDiwi,.no odor oohatlva, 
mokL llnii (5.1-6 ft bgai amly CLAYEY SILT, 
llhaaaiKft 
6.0-8.5 
ML - CLAYEY SILT, aoms coana subniaidad 
to sufaangidBr gravBl, brawn, ton staMng, no 
odorcoliaaNa,mol»t1bni. 
6S-9.0 
CL - SILTY CLAY; aoiiia lha nibraundad 
^iwofc_2ajij_noodorraotaLfbn^_^^^__^__ 
BU}.9J 
ML • CLAYEY SILT; lome flna subnundad to 
auhangiiariyaval; brawn, no odor raoht atW. 
9.5-10.3 
SM-SILTY SAND, Una to 
Ikia •ubangtiv giavat brawn, no odor waL 

10J-12J) 
Ct - aandy SILTY CLAY, Una land; baea 
aubangidar giaval; brawn, 0.254ncii Iran banda 
at iai and 10.25 f bga, no odor oohaidve, 
vaiyniolatlowBt aoftloftia 
12.0-125 
SM-SILTY SAI40, l|na to coaiaa aand; aom 
aitoangidar to angutar giavab brawn, no ,MJUI, 
watboaa. 
12.6-125 
CL-SILTY CLAY; baca Una to 
biuwii.ino odor raobrt. Ibiru 
125-135 
CL - SILTY CLAY; baca coaisa aubangutor 

no odor; indsttflniv 
-ij 

ML - SILT; baca coaiaa aubraundad to 
aubaiiyular giavol; brawn, no odor iiuJaL 

13.6-14.0 
SM-SILTY SAND, Una to 
aubangidar to angular gm I; brawn, no odor 

145-16.0 
ShaiiyTijba puahad 14-16 ft bga gILT) 
16.0-165 
CL - SILTY CLAY; aoina Una aubangular 
giavat giw. no odor moM, aoft (16.6 ft bga: 
IHnch SLTY SAND aaam, lha aand, brawn. 
nbodoryaiymolattowBL tooaa), 
165-205 

Tuba puahad 1S20 ft bga (SILTY ShalbyT 
CLAYI. 
20.0 - 24.0 
CL - SILTY CLAY; aoma lha aubmgidw to 

t gray, no odor motaL Ihn to 
(2222^3 
24.0 - 265 

ftbgaiwaLaoHL 

CL - SILTY CLAY; aoiha Una aiibahguhr. 
giayal; gray, no odor waL Ibm (OJUnch 1 
SAND aaaina al 245,245 and 24.1 ft bga. 
lha aand; wat). 
265-265 
ML-gmnliySILT,lhaa 
gray, no odor noihcohaalva. wat tooaa. 
265-272 
SM-SILTY SAND. Una toe 
no odor waL looaa. 

a aand, gray. 

272-275 
SM - SILTY SAND, lha aand, greybrawn, no 
nrtorwat cnimacL 

^ Loo conllnuad on rmrt caoa 

SILTY 

LOG SCALE: 1in = 6tl 
DRILLING COMPANY: Frbntz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: a«0/12 

SainplaNolaa 



RECORD OF BOREHOLE SB12-G61 
PROJECT: ROC SALEM 
PROJECT NUMBER: 93M154-005 
DRILLED DEPTH: 45.1ft 
AZIMUTH: N/A 
LOCATION: 1224 Benton Rd Salem, OH 

DRta METHOD: Hokn»«tem augar 
DRILL RIG: CME 750 
DATE STARTED: 7/12/12 
DATE COMPLETED: 7/13/12 
WEATWER:. Sunny 

DATUM: Local 
COORDS: N: 458,560.9 E: 2,444,452.8 
GS ELEVATION; 1197.7 ft 
TOO ELEVATIOKJ: 
TEMPERATURE: 7178 F 

SHEET 2 of 2 
INCLINATION: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATE W.L: 
TIMEW.L: 

•iE 

SOIL PROFILE 

DESCRIPTION 
DEPTH 

(fl) 

EL£V. 

SAMPLES 

BLOWS 
per 6 In 

140 lb hanvnar 
30hcb(bQp 

SampiB Notes 

50-

-1145 

-1140 

-1135 

65-

-1130 

70-

-1125 

75-

a 
i -1120 

80-

-111S 

85-

-1110 

00-

-1105 

95-

-1100 

27.4 - 28,8 
SMOP, SILTY SAND and GRAVEL fins to 
coana sand, tina to coaraa aubraunded giaval 
gra^idwh, no odor wat, compact (kicraaslng 
gravel ilza wMi daplli). 
28.8 - 32.0 
CL - SILTY CLAY; tncs fina subangutar 
graval: grey, no odor wet. »ofi to Ann. 
32.0 - 34.0 
SMGP - SILTY SAND and GRAVEL Una to 
coana sand, fina sutaangular gravial grey, no 
odon waL looaa to compact (SILTY CLAY 
lanaaa at 32.1,32.3,32E and 3Zfl It bga). 
34.0 - 38.4 
CL - SILTY CLAY; soma fina aubroundad to 
lubangular gtavaH grey, no odor; vwL finn 
(34.75S4.9 ft bga: SILTY SAND aaam, fina to 
coaraa aand, graybrown, no odor; wat, looaa). 
36.4 . 36.8 
SM.. SILTY SAND, fine to coaree sand: some 
fina aubraiaidad to aiinnguiar gravel; brovm; 
moiat to vnL.compact 
38,8-36E 
CL - SILTY CLAY; aoma fina subioundad to 

gray, no odor vreL atlff. 
38.9 - 37.0 
SM - SILTY SAND, fina to coana aand; aoma 
fina aubroundad to aubangiilar gravel; brown; 
molat to wet, compact. . 
37.0 - 38.0 
CL - SILTY CLAY; aoma fina aubroundad to 

r; molBL atW. aubangiiar gravel; giay.ino odor r 
36.0 - 40.0 
CL - SILTY CLAY; aoma fina aubarrgular 
graval; gray, no odor waL flrnr. 
40.0 - 42.0 
Slialby Tuba prjaliad 40-42 ft bga (SILTY 
CLAY). 
42:0-44,7 
CL - SILTY CLAY; trace fine aand; trace fine 
aubangular to aubroundad graval; gray, no 
odor waL firm. 
44:7 - 44S 
GP-weafiiarad altatcna GRAVEL gray, no 
odon molsti-soft> 
44.8.45.1 
SILTSTONE . crushed sitstone GRAVEL, 
grey, no odor; dry (Refusal at 45.1 ft bgs). 

Boring compietBd at 45.1 ft 

LOG SCALE: 1lh = 6fl 
DRILUNG COMPANY: Frantz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: mOI-\2 



RECORD OF BOREHOLE SB12-G62 
PROJECT: ROC SALEM 
PROJECT NUMBER: 933-6154-005 
DRILLED DEPm 41.9 ft 
AZlMUrH: N/A 
LOCATION: 1224 Benton Rd Satem, OH 

DRILL METNOD: HdkMKtem auger 
DRIllRIG; CME750 
DATE STARTED: 7/19/12 
DATE COMPLETED: 7/19/12 
WEATHER: Sunny 

DATUM: Local 
COORDS: N: 458,379.6 B 244,686.4 
OS ELEVATION: 1189.9 ft 
TOO ELEVATION: 
TEMPERATURE: SQ-sF 

SHEET 1 of 2 

INCUNATTON: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

SOILPRORLE SAMPLES 

DESCRIPTION 

ELEV. 

DEPTH; 
(B) 

0.0-<0 
M. • SILT, browivgray mottling, no odor dfy, 
molit2-4ftbgs,lDow. 

BLOWS 
per e h 

140lbhmMr 
30fcch*cp 

Sampb Notes 

SS 7-8-6-7 14 JLQ. 
2.0 

7-7-8-e 16 

5- -1185 
4.0-6J 
ML - CLAYEY SLT, brown, no odon cohesive, 
motet, (4.5 Ik bgs: coerae gravel witti bon 
cementedon on outside). 

1186.9 , 
SSI 
2.0 

SS 4-4-6-7 10 SL 
2JQ 

1183.1 

10- -1180 

15- -1175 

20- -1170 

a 
i 

-1165 

30- -1160 

35- -1155 

40- -1150 

45 H -1145 

6S-6S 
SM - SILTY SAND, Una to coana land, IniMi, 
no odon waL looaa. 

644-6 12 

8.8-8.0 
CL - SILTY CLAY; trace Una subervisr 
graveli.brown, no odor molM, flrm. 

CL 

8.0-8.8 
CL- SILTY CLAYi some fhe subangutar 
gravet grey, no odon'moist ttrm. 
8.8-10.0 
CL • SILTY CLAY, some fhe stteangutar 
gravel brown, no odor; sBghly motet sttlf. 

SM 

10J 
1177.9 

7-7-13-12 20 

SS 3444 11 Aa. zo 

10.0-10Z 
CL - SILTY CLAY, brown, no odor vaiy molaL 
flnrv 

SS 6-7-9-6 16 ZQ. 
ZO 

10JZ-10.8 
ML - SZT, brown, no odor, very moist bcee. 
10.6-104 
CL - SIL'TrOAY, madhan ptaalidly, bmwn, 
no odon npirt. ftm. 
104-1Z0 
ML-SILT.aray.noodof;.vaiymohLlooM. 
1Z0-134 
SM -SILTY SAND, llna to coana aand; trace 
aiAioundad gtami; blown, no odor; woL loan 
ID* oompecL 

14-14.0 134-
CH - CLAY, htfi ptaaOdty. (pay, no odor 
inokL tbm (13.3-13.6 ft bgi: 0.1-lncli SB 

144-164 
a^TUieg^ 14-16 ft bga (SILTY 

164-18.7 
CH - CLAY, high ptaallcly, gray, no odor 
motet ff 
1Z7-20i) 
CL - SILTY CLAY; some fhe subiounded to 
subengutergravet gay, no odormotet sflff. 

CL - SILTY CLAY: some fhe subangubr 
idttofbm. 

NoRaoonary 

r.noodor iriblaLaofttnt 

28.0-28.0 
CL - SILTY CLAY; nma the aubangular 
gnval; no odor moM, aoft (17 Inch 
vary bbaa landy SILT.'flna to coataa aa 
gray, no odor woL PoaaiHa FaO In ftom 
4bov* 
34-304 
CL - SILTY CLAY; aoma Iha aubar^ 
gramt gray, no odor molat aoft te limn (17 
inchaa of vary knaa Bandy SILT, Una to ooai 
aand, gray, no odor waL PoaaUa Pal In ftom 
abovwL ^ 
304-304 
CL - SILTY CLAY; aoma Una aubangular 
gravat gray, noodor mdat aolL 
30.3 - 30.7 
CH - CLAY, Hgh pMUly, grey wHiiad 
^bM|db3i_noodorjnojMjj|flflL^_^^_^^_^_ 
30;7-324 
CL - SILTY CLAY; aoma Una aubangidar 
iaaval;pay,noodnr niolrt,aofL 
3Z0-34;0 
CL - SILTY CLAY; the to coana aubroundad 
to aubangular gmval; grey, no odor molaL flrni 
ftratHT 
344-407 
a - SZTY CLAY; aoma aubangular gnvat 

SUCH 

CH 

CL 

CL 

1173.9 
16.0 

117U 

1165J 
24.0 

im9 
2B.0 

1161.9 
28.0 

11S9.9 

3Z0 

11^ 
34.0 

1149.2 
40.7 

1146.0 

SH NfA N/A iS-
4-5-10-8 15 JeS. 

ZO 

11-10-10-10 20 ig-
11 2-3-5-5 JZ 

zo 

12 6-8-9-8 17 

N/A 13 2-4-3-4 JUL 
ZO 

N/A 14 2-3-3-2 

N/A 

307 ] N/A 16 

11574 

24-4-8 

2-2-4-6 iS-
N/A 17 7-8-8-11 16 JZ 

ZO 

N/A IB 1-4-6-7 
ZO 

WA 19 SS 7-3-5-10 JLL 
ZO 

N/A 20 SS 4-4-5-9 JLL 
ZO 

N/A 21 4-6-42-6Qa if 

LOG SCALE: 1ln-6ft 
DRILUNG COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8^0/12 



RECORD OF BOREHOLE SB12-G62 
PROJECT: ROCSALai 
PROJECT NUMBER: 933-6154-005 
DRILLED DEPTH: 41.911 
AZIMUTH: N/A 
LOCATION:. 1224 Benton Rd Salem, OH 

DRILL METHOD: Holtaw^tem auger 
DRILL RIG: CME750 
DATE STARTED: 7/19/12 
DATE COMPLETED: 7/19/12 
WEATHER: Sunny 

DATUM: Local 
COORDS: N: 458,379.6 E:244.686;4 
GS ELEVATION: 1189.9(1 
TOO ELEVATION: 
TEMPERATURE: Sffs F 

SHEET 2 of 2 
INCLINATION: -90 
DEPtHW.L: 
ELEVATION W.L: 
bATEW.L: 
TIMEW.L.: 

SOIL PROFILE 

DESCRIPTION 

ELEV. 

DEPTH 
(ft) 

SAMPLES 

BLOWS 
par ah 

140 lb bammaf 
aOlnclidrop 

Sampis Notes 

grey, no odoi; moliL solt to Ihn. 
40.7-41.9 
SILTSTONE - oushed sllbtone GRAVEL, Ight 
giey,' no oddt; mdst fRelUsal at 41J ft bgs) 

Boi1ngcaniplaladat41.9ft 

50--1140 

55--1135 

50--1130 

65^ -1125 

70 

i 
3 

75-

8 
I 80 

85 

-1120 

-1115 

-1110 

-1105 

90 -nop 

LOG SCALE: 1lh-6ft 
DRILUNG COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8/30/12 



RECORD OF BOREHOLE SB12-G63 
PROJECT: ROC SALEM 
PROJECT NUMBER: 933-6154-005 
ORaiED DEPTH %.9ft 
AZIMUTH: N/A 
•LOCATIOH 1224 Benton Rd Satan. OH 

DRILL METHOD: HoOawKtani auger 
DRILL RIG: CME750 
DATESTARTH3: 7/24/12 
DATE COMPLETED: 7/24/12 
WEATHER: Sunnv 

DATUM: Local 
COORDS: N: 458,563.1 E: 2,444.921.4 
GS ELEVATION: 1195.911 
TOO ELEVATION: 
TEMPERATURE: 80-s F 

SHEET 1 of 2 

INCLINATION: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

SOIL PROFILE SAMPLES 

DESCRIPTION 

ELEV. 

DEPTH 

BLOWS 
par Ski 

laobli 
Xhdidwp 

SamplaNolea 

-1195 

5-

riiBO 

10-

-1185 

15-

-1180 

20-

-1175 

25-

-1170 

30-

-1165 

35-

-1160 

40-

-1155 

0.0-05 
OL -Oiganic SILT, oiganlcs, daik brawn, no 

_odondQV£oraya^ 

-SL_— 
6-6-11-11 18 

0.5-XO 
ML - SILT; aoina One iubcDundad gnwl; 
_bfWMvnoodon^ 

Ji 
25 

11825 

35-6.0 
ML - CLAY^ SILT; loina Htw aubangular 
Oravab biiiwii ilaili brawn rnoHBiQ, no odoi; 
noivcohailva, TholiL convad (L6 tt bga: 
ooarae raundad to aubraundad giawalL 

3.0 11-15-14-14 

7-7-105 17 

6.0-6.7 
CL - SILTY CLAY; aoine the aubraundad 

brawn, no odor; molat tlim to atlff. qraaaH 
6,7-7.0 .7-7.0 
SM - SLTY SAND, Una aand; aoma Una 
aubangidar gravat brawn, no odor inoM,. 

IJi 
1187J 
%jr 

CH 

TSTW 
a - SILIY CLAY; 80n« fbw Mftround^ 

11655 

-10.0 
- CLAY, madbjm phwlicly; aoma ftia 

nibuvdar oraval; brawn, no odor nnolaL 6rm 

CL 
10.4 

105-10.4 
CH - aandy CLAY, lha aand, brawn, no odor 
wataofL 

11835 

11BZ4 

io-a-e.7 17 ifl. zo 

10-7-10-7 17 
2.0 

2-4-6-7 10 it 
5-6-7-6 12 

105-12.0 
CL - SILTY CLAY; aoma Ibia aibangijlar 
giavat brawn, no odor moisb Ibm (115 ft bga: 

aailyaw 
5-125 

aand aaam, brawn; waL hoaa). SM 

125-1 
ML - aandy SILT, Una sand, brawn, no odor 

12.5-13.5 
CL - SILTY CLAY, som ftis wbangidv 
jiwaL^yLnoodornioliiLflmL 

SM 

13.5-1X7 
SM - SXTY SAND, Una to coana aand; gray, 
no odor moM, hoaa. ^ 
13.7-1X0 
CL - SILTY CLAY, aoma Una aubangular 

no odor iiajlaL Hun. 

CL 

-14.7 
CC-SILTY CLAY, grey, no odan molrt. lolt 
1X7-165 
ML - SILT, giaybiuwii, no odor waL hoaa 
(OSMieli CLAY tanMbna at 1X75,1X6, 
1X1, and 155 ft bga; aand aaam at 1X65 ft 

16.0-17J) 
SM -SLTY SAND, line avid, grey, no odor 
weLboee. 

U7M 
17.0 

1175X -ssr 
1172.9 
-ST 

3-2-4-3 it 
6-6-6-4 

10 6-6-5-6 10 JsL zo 

11 3-2-4-4 
zo 

12 3-4-4-7 

13 2-3-7-10 10 JL5. 
ZO 

14 7-0-8-7 17 

17.0-20J 

1167.6 

SM - SXTY SAND, Una to coaraa aandt ai 
Una reundad to aubrauidad gravat gray, r 
odor waL hoaa (16.75 ft bga: 05S«hh S 
CLAY aaam). 
205-225 
CL - SILTY CLAY, gray, no odor molat to vaiy 
molaL aoft (0.54ich an aaama at 215 and 
21.5 ft bga, wM; 215 ft bga: aandy SILT aaam, 
waL hoaa). 

15 2-2-3-5 JJL 
25 

16 2-4-6-4 10 
xo 

CL 

2X8-26.0 
ML-SILT, 
ItlllL 

3X0 

11615 

17 3-45-10 10 it 
giayMuwn, no odor waL aoft to 

3X0 

CL N/A IB SH N/A N/A 
2X0-285 
CL - SILTY CLAY, gray, no odor waL aoft. 

5,5. 
XO 

265-285 
ML - aand^jSllT. Una aand, yiaytauwii, no 

_S!L_ 
ML 18 10-10-15-18 25 

265-285 
CL - SILTY CLAY; aoma lha aitoundad to 

gray, no odor iiailaL aoft. 
GP N/A 20 27485050/5 

28.6-3 
ML-SXTgraybrawn-noodorwaLboax 

115X0 
JJ. 
1.8 

30.0-».1 
CH - CLAY, Mgh piaatldty, gray, no odor 
mobL.aoft. 
30.1-305 
ML-SILT, graybrawn.no odor WBL hoaa. 

LogconHnuadonnaxtpaga 

LOG SCALE: Tin-5.5 ft 
DRILUNG COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 800/12 



RECORD OF BOREHOLE SB12-G63 
PROJECT; ROC SALEM 
PROJECT NUMBER: 933^154-005 
DRILLED DEPTH- 39.9 ft 
AZIMUTH: N/A 
LOCATION: 1224 Benton Rd Salem. OH 

DRia METHOD: Holtow^tom auger 
DRILL RIG: CME750 
.DATESTARTH3: 7/24/12 
DATE COMPLETED: 7/24/12 
WEATHER: Sunnv 

DATUM: Local 
COORDS: N: 458,563.1 E 2,444,921.4 
GS ELEVATION: 1195.9 ft 
TOO ELEVATION: 
TEMPERATURE: BO'S F 

SHEET 2 of 2 
INCUNATTON: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
•nMEW.L: 

Is 

SOIL PROFILE 

DESCRIPTION 

30.5 - 30.6 

DEPTH 
(ft) 

ELEV. 

SAMPLES 

BLOWS 
per 6ln 

I40lbhamiiwr 
SOhctidrap 

Sample Notes 

45-

50 

55 

60 

-1150 

-1145 

CL - SILTY CLAY, grey, no odor.weL soft. 
30:6 - 32.0 
ML - SILT, gieiHaown, no odor, weLlooie. 
32.0 - 34.0 
CL - SILTY CLAY; some line subangulsr 
gravel: grey, no odor; moist, salt to lirm (32.1 ft 
•bos: O.S4nch sBI seam). 
34.0 - 36.0 
ShebyTutm pushed 34-36 It bgs (SILTY 
CLAY) 
36.0-36.5 
ML - SILT; some angiiar gravel; doiit grey, no 
odon moisL sBI. 
36.5 - 36.0 
ML- fractured sBstone gravel in dark grey 
SILT matrix, no odon moisL 
36.0 - 39.0 
GP -wselherad sttstone GRAVEL; dark gray, 
no odor, mow (RelUMl.at 39.9 It bgs). 

Botkig completed at 39.9 II 

^1140 

-1135 

. -1130 

i 
i 

.70-

-1125 

75-

-1120 

80-

-1115 

85-

-1110 

LOGSCALi: 11n = 5.5 ft 
DFULUNG COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8/30/12 



RECORD OF BOREHOLE MW12-52 
PROJECT: ROC SALEM 
PROJECT NUMBER: 93«154-005 
DRILLED DEPTH: 210 ft 
A23MUTH: N/A 
LOCATION: 1224 BBnton Rd Salem. OH 

DRILL METHOD: Holiow^m auger 
DRILL RIG: CME750 
DATE STARTED: 7/23/12 
DATE COMPLETED: 7/24/12 
WEATHER: Sunny 

DATUM: Local 
COORDS: N: 458,400.5 E 2,444,655.7 
GS ELEVATION: 118.1.1ft 
TOO ELEVATION: 1193.0 ft 
TEMPERATURE: BffsF 

SHEET 1 of 1 

INCLINATION: 40 
DEPTHW.L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

is 

SOIL PROFILE 

DESCRIPTION 

lELEV. 

DEPTH 
(ft) 

SAMPLES 

BLOWS 
per 6 In 

IWIbhaintnar 
30bididrep 

MONITORING WELU 
PIEZOMETER 

DIAGRAM and NOTES 

MWIMZ 

DETAILS 

0.0-0.6 
OL - Oigenlc SILT, aome oiBanka, dark 

\ brovm, no odor dry, boee to cotnpacL /" 
OL 

-1190 0.6-2.0: 
Ml^SILT. 0.64.75: Dghtbnnvn, 
0.75:1.25: light gray vrith lren staining, 
1.252.0; Ughtbrowivgrey nxittling, no 

•y odor dtV. loose to compact. 

ML 

1190.5 
0.6 

1189.1 

6-

-1165 

2.0-4.0 
ML- SILT; soma subnundad to 
subangular gravel; bnwn, no odor dry, 
compacL 

4.0-6.0 
ML - SILT; some subangular gravel; 
brown, no odon molsL loose. 

6.0-6.0 
ML - SILT;.trace coarse subraunded 
sahdstoiie gia^ brawn, no odor; 
moleL kioea ID compect (Iran staining 
6256.33 ft bgs). 

8.0-92 
CL - SILTY CLAY; some tine 
eubengular gravel; brown, no odor; 
iraietlbtrL 

ML 

ML 

ML 

CL 

SS 7-8-11-10 19 JJL 
20 

20 

11BL1 
4.0 

iim 
6.0 

1183.1 
8.0 

1182.0 

SS 

SS 

SS 

SS 

10-

riiBO 

9.2-9.3 
SM - SllTY SAND, fine to coarw sand. 
brown, w odor, Wat, loose. 
9.3-io;o 
CL - SILTY CLAY; some 1km 
subangular gravs); brawn, no odor; 
rnoirt,.tlrm. • 
10:0-12.0 -
ML - CLAYEY SILT; sorno fine 
subreiirided to subangiiar gra^ 

\ brown, no odor; mobrt, soft 

_SM_ 
CL 

ML 

10.0 

17-18-21 -18 

4-8-10-7 

8-10-12-8 

9-6 -6 

2-3-3-3 

30 

16 

14 

.La. 
2.0 

uLQ. 
2.0. 

.20. 
2.0 

JLL 
2.0 

Bentamta/Ceinent 
. Graut 515 ft-

bgs 

i 
a 

15-

-1175 

20-

12.0-12.6 
SM - SILTY SAND, tine to coaraa sand; 
some tins subangular giaval; brown, no 
rklor wet, Icosa. 

SM 

126-126 
ML - sandy SILT, llna sand; brarrm, no 
odor moleL bose. 
128-13.5 
SM-SILTY CLAY; soma Una 
subraundsd graval; brown, no odon 
iiroist,s«4t 
13,5-14.0 
SM - SILTY SAND, tine sand; trace fine 
subangular gravel; brawn, no odor 
molsLm-e, 
14.0-15.0 
SM - SILTY SAND, Una to coaraa eand, 
brown, no odor wot, very loose 
(gtaclusi incraaee In grain stta wWi 
dapthl. Outer casing sat at 15 ft bgs. 
15.0-154 
SM- SILTY SAND, llna to coarse sand, 
brtiwn. no odor weL boaa. 
15.4-15.8 
ML - CLAYEY SILT, brawn; no odor, 
slphlly cohesive; weL loose. 
15,8-17.0 
CL - SILTY CLAY, grey, no odor weL 
soft. ^ 

-1170 

17.0-21.0 
CH - CLAY, high ptastblly, grey, no 
odor.mobL soft to tirm (0.54nch SILT 
seena at 174 and 17.75 ft bgs -
compact moist , grey, no odor). 

1178.6 
TI7BT 

CL 
3-3-2-3 

SM 
04 

JA 
2.0 

SM 2-1 NA JUL 
1.0 

SM 

ML 
1175.7 

1175.3 

CL 

15.8 

1174.1 

1-14-4 AA. 
2.0 

Outer casing 
sat at 15ft-

bga 

FlltarPack 
Saa|:1517ft-

bga 

17.0 

Bcrehoto.Dlemetar 
SMnch 

WELL CASING 
lntsiival:519ftbgs 
MateriatPVC 
:blametar24nch 
Joint Type: Threaded 

WELL SCREEN 
Interval: 1941 ft bgs 
MatarW: PVC 
DtametarZjnch 
SbtSlza:'b:01(Hhch 
End Cap: Threaded 

FILTERPACK 
Iriianrt 1741.11 bgs 
TVpa:«:Sand 
Quantlty;4ft 
FILTER PACK SEAL 
Iriteival: l5'17 ft'bsB 
T^rBerwrilte 
Quantlty..2ft 
ANNULUSSEAL 
1nlarval;515ftb 

-5 

Quantity; IS ft 

-10 

-15 

10 3-3-8-7 A2. 
2.0 

CH 

3-4-5-5 m 
20 

Filer Pack 
1741 ft bgs' 

a.015lnch. 
Sbt Screen 

! 11751 

-20 

Boring comphtad at 21.0 ft 

LOGSGALE: 1 in = 3 ft 
DRILLING COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8/30/12 



RECORD OF BOREHOLE MW12-53 
PROJECT: ROC SALEM 

r NUMBER:. 933-6154-005 
> DEPTH: 30.0 ft 

AZIMUTH: N/A 
LOCATION: 1224 Benton Rd S^m, OH 

DRILL METHOD: HolkM^m auger 
DRILL RIG: CME750 
DATE STARTED: 7/23/12 
DATE COMPLETED: 7/24/12 
WEATHER: Cloudv 

DATUM: Local 
COORDS: N: 458,389.4 E 2,444,670.8 
GS ELEVATION: 1190.8 ft 
TOC ELEVATION: 1192.5 ft 
TEMPERATURE: BO's F 

SHEET I of 2 
INCUNAT10N: -90 
DEPTH W:L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L.: 

SCML PROFILE 

DESCRIPTION 

ELEV. 

DEPTH 
(ft) 

g. 

SAMPLES 

BLOWS 
per 6 in 

IMIbhannnr 
30 ten drop 

MONITORING WELU 
PIEZOMETER 

DIAGRAM and NOTES 

MW1283 

WELL 
CONSTRUCTION 

DETAILS 

r-1190 

0.0-2.0 
ML - SILT; Inca oiganics; bniwn, no 
odor, moloL loose to compact 

ZO-4.4 
ML-SILT: some Una 
subroiinded'«ubangular giavel; blown, 
no odor, moist, compact (Z83-3.25: Iran 
staining, 4.1.7-4.33: SiLTY SAND ssam 
in SILT matibi - blown, no odor; moist, 

KJe2«L r 

ML 

5-

-1185 

10-

-1180 

15-

-1175 

§ 

I 
20-

-1170 

25-

-1165 

30^ 

-1180 

4.4-10.1 
ML • CLAYEY SILT; some fine 
subrounded-eiibangUtar gravel: brown, 
no odor; noTKOheslve. molsL loose to 
compacL (4.8S«.D: Iran stahlng, 72&\ 
Iran encrusted SILT nodule). 

ML 

10.1 -12.7 
SM - SMTY SAND, fine to coarse sand; 
some ftie subangular gravel; brown, no 
odor, wet loose. 

88 5-7-0-11 

0-12-14-10 

18 
2.0 

.La. 
2.0 

1186.3 

6-4-5-6 AA. 
2.0 

10-6-10-0 18 JaS. 
2.0 

1180.7 
10.1 

1178.1 

88 

88 

12-8-8-10 

3-4-6-6 

16 

10 

Jafi. 
2.0 

JiA. 
2.0 

Bentonllercement 
Grout O^ft-

• bgs 
12.7-12.9 
CL - SILTY CLAY; trace fine subangular 
gravel; brown, no odor, moist, flnrv 

4-4-4-7 
CL 2.0 

1Z9-14.0 
CL - SILTY CLAY; Ittle fine subangular 
_giave|^browrvno_od^jTjojstj_flrm^^^^ 

SM 

14.0-14.8 
SM - SILTY SAND, fine to coarse sand; 
lltda fine subangutar gravel; brc^, no 
odor; wet vary loose. 
14.6-14.8 
ML - SILT, brown, no odor; moist, 

CH 
"MJ 

31174.8 

88 4-4-4-6 JaS. 
2.0 

SM 16.0 
H174.0 

16.8 
CH 

SS 5-5-3-6 
0.1 

2JL 
2.0 

14.8-16.0 
CH - CLAY, high plasticity, grey, no 
odor; moi&L soft to flmn. 

SM 

18.0-18:8 
SM - SILTY SAND, 8na to coaisa sand; 
some Una subangular giavsl; brewn, no 
odon wsL loose (gradual increaaa in 
grain sIZB with depth). 

10 SS 4-3-2.6 

CH 

18.8-18.0 
CH - CLAY, Mgh ptaatldty. grey, no 
odor; moist firm. 
18.0-18.9 
SM - SILTY SAND, fins to coarse aand; 
aoma fine subangular gravel; brown, no 
odor; wat. loose uradusi Inirfonsn In 
grain ̂  with depth, poeaible slough). 

2-2-3-3 

1168.7 
1166.3 
22.5 

12 4-7-6-10 13 -LZ. 
2.0 

18.9-22.1 
CH-CLAY, high 
odor moisL soft to ftmn 
20;7-20.8:wat,.vsiy 
sofQ, 

tofrn^.oSo.7: soft, 
sfysDlt20.»2.1: 

22.1-22.5 
CL - SILTY CLAY; soma fine 
subangular gravel; brown-gray, no odor; 
watsofL 
22.5 - 24.0 
CH-CLAY;Rtlafhatocoaiae 

"BIC" 

ptasticlty, gray, no odon r 
outBrcBBlngat24rtbga). 
24.0-24.1 
ML- SILT; trace fine sand: gray, no 
odor; wet, boee. 
24.1 -24J 
CH - CLAY, high ptasticlty, grey, no 
odor;. moist, .firm. 
24.3 - 24.3 
ML - SILT; trace fine sand; gray, no 

Loo contlnuBd on next oaoa 

25^ 0.1 
1164.8 

13 SS 3-4-6-5 10 .L2. 
2.0 

26A 
14 7-5-3-2 ^82. 

2.0 

1161.8 

1160.8 

15 SS 5-4-5-8 

Outsr casing 
sat at 24 ft-

bgs 
FBarPack / 

Sael/ 
23.525.5 ft 

bgs 

FKarPacIt 
25.M9.5ft-

bgs 
0.01(Hnch_ 

SlotScrash 

BantonltB Fn_ 
29.530 ft bgs 

Barehcie DIsmstar 

WELL CASING 
lntaival:0«7:5ftbga 
Matsrial: PVC 
DlamataR»nch 
Joint Type: thraadad 
WELL SCREEN 
Interval: 27M9.5 ft 

bgs 
MatartatPVC 
Dtsmetan 2-inch 
StotSlzs:0.01(Hnch 
Eivl Cap: Thraadad 

FILTER PACK 
lntofval:2SM9.Sft 

bgs 
Type: #2 Sand 
Qusiitlty; 24aat 
FILTER PACK SEAL 
Iniafvsl: 23.5255 ft 

bgs 
Type: Bsntonits 
Qijaiitity; 24eet 
ANNULUSSEAL 
lniatval:5235ftbgs 
Type: Bamonita/Caihsnt 

Grout 
Quaritity; 2354aat 

-5 

-10 

-15 

-20 

U25 

-30 

LOG SCALE: 1 in =4 ft 
DRILLING COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8/30/12 



RECORD OF BOREHOLE MW12-53 
PROJECT: ROC SALEM 
PROJECT NUMBER: 93«15«I05 
DRILLED DEPTH: 30.0 ft 
AZtMuTH: NfA 
LOCATION: 1224 Banton Rd Salem, OH 

DRILL METHOD: Hollo<»«tem auger 
DRILL RIG: CME750 
DATESTARTHD: 7/23/12 
DATE COMPLETED: 7/24/12 
WEATHER Cloudv 

DATUM: Ltxal 
COORDS: N: 458,389.4 E: 2,444,670.6 
GS ELEVATION: 1190.88 
TOC ELEVATION: 1192.5 ft 
TEMPERATURE: Bffs F 

SHEET 2 of 2 

INCLINATION: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

is 

SOILPRORLE 

DESCRIPTION 

odor weL joose. 

DEPTH 
(ft) 

E1£V. 

SAMPLES 

BLOWS 
per 6 in 

140bhamniw 
30 Inch drop 

MONITORING WELL/ 
PIEZOMETER 

DIAGRAM and NOTES 

HW12.53 

WELL 
CONSTRUCTION 

DETAILS 

35 

40 

45 

50 

Si 
a 

55-

60 

-1155 

-1150 

-1145 

-1140 

-1135 

-1130 

65-

-1125 

24.3 - 24.4 
GH - CLAY, high ptasUdly, gny, no 
odor molrt, finn. 
24.4-24.5 
ML - SILT: tiaoe Una sand: grey, no 
odor iwat looaa. 
24.5 - 24.6 
CH - CLAY, high ptaatloity, grey, no 
odor rnolBL llrm. 
24.6 - 24.7 
ML - SILT: traca 6na sand; gray, no 
odor wet loose. 
24.7 - 24.6 
SM - SILTY SAND, Una sand, 
browivgwy, ho odor wat, bosa 
24.6 - 24S 
CH - CLAY, hl(^ plastUty, grey, no 
odor.niolst; n,,,,. 
24.6 - 24.9 
ML - SILT; traca nna sand: grey, no 
odor VKBL loose. 
24.9 - 25X1 
SM-SILTY SAND, nna sand, 
bnnwvqray. no odor wet, bosa. 
25.0 - 25.1 
CH-CLAY, high plasticity, grey, no 
odor reoisL n,,,,.. 
25.1-25i 
ML - SILT; trace Una sand; grey, no 
odor waL loose: 
25.2 - 26.0 
SM-SILTY SAND, nna sand, 

ho odor weL bosa. 
26.0 - 263 
SM - SILTY SAND, nna sand. 

I, no odor wet, loose. 
26.3-2 
ML - SILT, bitMsvgrey, no odor weL 

26.3 - 26.4 
CH-CLAY, high plasticity, grey, no 
i^Jiii,.nK^L llm. 
26.4-28:9 
SM - SILTY SAND, nna to coarea sand;, 
trace nna subangubr gravel; 

no odor weL looae. 
26.9-: 
CL - SILTY CLAY;ntoe nna subangular 
gravel; grey, no odor molsL nrm. 

BoreholsDIamatar 
64nch 

WELL CASING 
IntanslilMTSnbgs 
MatarlatPVG 
DlarnetBr:24nch 

Intanrel: 27.529.5 ft 

-35 

M&.F PVG 
Mmaten 2^nch 
SbtSizK 0.01Mnch 
End.Cap: ThfBadad 

FILTER PACK 
lnlBTval:2S:5;S9.5tt 

bgs 
TVpa:«2Sand 
Quantny:2-4^ 
FLTBI PACK SEAL 
Interval: 233^.5 ft 

bgs 
Typa: Bantianite 
Quantty:2M 
AMMIH 
Interval: (M3.5.nbgs 
TVpe: Bentbhlte/Carhant 

Greut. 
Quantity: 23.&-1lsat 

-40 

-45 

-60 

Boring completad at 30.0 ft 

-55 

r-SO 

-65 

LOG SCALE: 1 in =4 ft 
DRILLING COMPANY: Fronte Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE; 8/30/12 



RECORD OF BOREHOLE MW12-54 SHEET 1 of 2 
PROJECT: ROC SALEM 
PROJECT'NUMBER; 93M154-005 

)DEPTH: 44.3(1 
N/A 

DRILL METHOD: HoDcMMtem auger 
DRILL RIG: CME750 
DATE STARTED: 7/18/12 
DATE COMPLETED: 7/19/12 

LQCATm 1224 Benton Rd Satem, OH WEATHER: Suhnv 

DATUM: Local INCLINATION: -80 
COORDS: N: 458.4093 E: 2,444,661.6 DEPTH WJ_: 
GS ELEVATION: 1191.311 ELEVATION W.L: 
TOO ELEVATION: 1192.9(1 DATEW.L: 
TEMPERATURE: 60rs F TIMEWJ-: • 

hS is 

SOIL PROFILE 

ELEV. 

DESCRIPTION 
DEPTH m 

0.0-03 
OL - OiBanIc SILT, orggnlcs, dailc 

SAMPLES 

BLOWS 
par Bin 

l«bii 
MhcKilrop 

MONITDRINOWELL/ 
PIEZOMETER 

DIAGRAM and NOTES 

MW12-S4 

WEIL 
CONSTRUCTION 

DETAILS 

10 

15 

20 

a 
i 30 

-1190 

-1185 

-iiao 

-1175 

-1170 

-1165 

-1160 

-1155 

I 
40-

-1150 

45-

-1146 

ML 

ML - S6.T; laina Una Bubrotaidad 
{pavat biDwn-giay motHkig. no odor 

0.2 

hlSM 
11.13.14^12 

13-12-12-14 24 

1^ contpBCt. 
• 4^ 

ML-CLAYEY Sa.T.bni •m 
iiwUllnOi no odor moMt cofupocL 

ilve. 
4.0-6.0 
ML - SILT; some fino lUbrDUndBd 
gray^browr>^reymDtttng,noodD 
IWOIBL ccropBcL nofVCClnslwB. 

ML 

CL 

11653 
6.0 

1163.3 

33. 
2;o 

4-7-7-8 14 

10-8-10-6 18 

6.0-8.0 
CL - SILTY CLAY; (ha subisunded 
giaval; biawrvgiay iiiuUBm, no odor 
mdial to linM, (bin to aW (7.0-7.1 ft 
bga: Iran stainadllna angular graval 

CL 
•To 

1161.3 
NA 10^.7.10 16 J4L 

2.0 

B.0-10J) 
CL - SILTY CLAY; wmo fho 
^^ular gravol; brown, no odor' 
nwirt, finn to stiff. 
10.0-12U) 
CL - SILTY CLAY; tofm Una 
•ubangutar gravd; bfOMfrvgrey motlOng, 
no odor; moM. soft (10.1 ft b^: 
0.2»hch fhasand Seam). 
12.0-12.6 
GM - SILTY GRAVEL, fina to coarse 
subangidaf gmveL brawn, no odor; 
watvaryloosa. 
12.8-14.5 
d. -SILTY CLAY; soma Una subargutar 

brown, no odor; rwirt, soft. grawatt 
143-.1i -.143 
CL-SILTY CLAY; soma Una 
subahgtisr gravab gray, no odor; inolrt, 
ftlTL 
143-143 
CH - CLAY, high pkaUcBy, brawn, no 
odornriaLltontoaair. 
143-163 
SM - SILTY SAND, (ha to coaiaa aand, 
brawn; no odor; waL vary looaa. 
16.3-163 -
CH-CLAY, high pbaUly. brawn, no 
uiiui, najhL'ILii. 
163-20.0 
CH-CLAY, hVi ptoadcBy, gray, no. 

onn-wn 
SNatoy TUM puahad 2022 (I bga 
(SILTYSAND arid CLAY) 
22.0 - 24,0 
SM - SILTY SAND, (ha to coana aand, 
brawn, no odor w^vaiyboaa 
dpadUBl hoeaaa h grain aha wMi 
dapHi; 1-Inch CLAY aaaih at 22.67 6 

243-253 
CH - CLAY, Hgh ptaaBdly, gray, no 
odor; inoM, aolt to Ihn (24.6243 
bga: ai-03toch alt laiiilnallnna). 
253-26.0 
ML-SILT, graybiown, no odor niolcL 
looaa (253 ft t^ (ha aand aaam h aK 

2ao-26.o. 
CL - aandy SILTY CLAY: (ha aand; 
graybrawiv no odor niaiat (Inn 
(0.14nch aand lanihallona at 26.75 and 
273 ft bga). 
263-283 
ML - SILT; trada (ha aand; tiaca (ha 
aubangifcr gavab giayLauwii. no odor 

_n|o(BVftnn,_ 
'263-289 
SM - SILTY SAND, (ha aand, 
giaiMiraiMi, no odbr rnolaL boaa. 
28.9 - 303 
ML - SILT; traoa (ha aand; traca (ha 

Loc conftnuad on naxt oaoa 

CL 

QM 

SS 2-4-4-4 

CH 

5MCL 

11763 

ISJ 

11693 

4-42-3 

9222 33. 
£0 

3222 AA. 
23 

BantonHa/Camant 
Graut 024 ft-

bga 

52-72 12 

SH N/A -if 
SM 

CH 

"ML" 

ML 

CL 

SM 

22.0 

Uiefl 
I116S3 

283 

11633 
1162.6 

2-3-6-7 JJ. 
23 

13 2-5-6-8 13 
2.0 

14 8-7-0-0 16 if 
15 SS 722-85 16 3J. 

£0 

16 422-7 JU. 
£0 

3£2 

11543 

17 5-722 15 JUL 
23 

IS SS 522-10 13 if 

OulsrcMing 
sat at 34 It-

I Iv 
FBerPack 

Saal34-3Sft 
bga 

19 11-13-16-12 JLS. 
£0 

20 7-10-10-11 20 if 
413 

11463 

21 22222 AS. 
£0 

FlarPaeh_ 
3S21ftbg. , 

0.0104ra;h / 
SkitSeraan' 
3041 ft bga 

BantonftaFU 
41213 ft bga 

BoraliobDIainatar 

vyll^G 
IntoivabOSSftbga 
Malarial: FVC 
DIamalerZineh 

hlaivab 3621ft bga 
PVC 
cZtoch 

0310-hch 
.EndCap:Thraadad 
FILTHIPACK 
lntaniab.3S41ltbga 
Typa:«Sand 
QuahBtySHaat 
FLIHt PACK SEAL 
lntonial:3425ftbga 
typa: Banlonlto 

-10 

auanlity;2 
ANNUlJtlS 
Intanafc 03411^^^ 
TypraB. 

Grout 
iBanlcnl 

Quantity: 344bat -15 

-20 

-30 

-35 

-40 

SS 14-402193 >60 

-43J 

-45 

LOG SCALE: 1!n = 6fi 
DRILLING COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8/30/12 



RECORD OF BOREHOLE MW12-54 
PROJECT: ROC SALEM 
PROJECT NUMBER: 933-6154-005 
DRILLED DEPTH: 44.3 ft 
AZIMUTH: N/A 
LOCATION: 1224 Benton Rd Salem, OH 

DRILL METHOD: Holl(M^«tsm auger 
DRILL RIG: CME750 
DATE STARTED: 7/18/12 
DATE COMPLETED: 7/19/12 
WEATHER: Sunny 

DATUM: Local 
COORDS: N: 458,409.3 E: 2,444,861.6 DEPTH W.L: 

SHEET2of 2 

INCLINATION: -90 

GSaEVATlON: 1191.3ft 
TOO ELEVATION: 11^911 
TEMPERATURE: 8(7s F 

ELEVATION W.L: 
DATEW;L: 
TIMEW.L.: 

is 

SOILPROHLE 

DESCRIPTION 

•ubangutar gtaval; grey^brown, no odor; 
moliL flrni to stllT. 

DEPTH 
(ft) 

EL£V. 

SAMPLES 

BLOWS 
per Sin 

MPbhemmar 
30tidii>Bp 

MONITORING WELL/ 
PIEZOMETER 

DIAGRAM and NOTES 

MW12-54 

wEa 
CONSTRUCTION 

DETAILS 

50-

-1140 

55-

-1135 

60-

-1130 

65-

-1125 

70-

-1120 

75-

-1115 

i 
§ 

BOH 

-1110 

S 3 
85-

-1105 

90-

-1100 

95-1 

30.4 - 32.0 
CL-SILTY CLAY; some flna 
subangulsr giavat grey, rn odor; moist 
Ann,. 
32.0 - 32E 
ML - SILT; trace fine sand; greybrosm, 
no odof7itm>hti AITH. 
32.2-36.6 
CL - SIL7Y CLAY;.8ome Ana 

. aubah^f ̂ vel; giiay, no odor mobt 
Arm (butar casing art at 34 ft bpa). 
.38.6-38.0 
SM • SILTY SAND. Ana to coaraa sand; 
some Ana subangutargiaval; grsy. no 
_odor2moWj_corT2aA^^__^^_^^^^ 
38.0-38.4 
CX - SILTY CLAY; soma flna 
subangutar gravel: grey, no odor most, 
Arm. 
38.4 - 38.5 
SP,- Ana sand, tan, no odor; wat, looaa. 
38.5-40.0 
GP - crushed SANDSTONE grevsl. 
brtwvn to v>iWle.nQ odof;.waL 
40.0-41.0 
CL-SILTY CLAY; soma Ana 

-subangular gravel; gray, no odor; mobt, 
soft. 

Boiehala DIamatar 
Wnch " 

WELL CASING 
Interval: 0^ ft bga 
MBtailBl:PVC 
Diam^n 2-lhch 
Joint.TyparThn 
WEtLSCRSN 
Intorv8l:3»4i:ftbg8 
MatarWiPVG 
OtaratenZHnch. 
SlDtSliiaV0.01o:4nch 
End C^x Threaded 
FILTER PACK 
lntervA3541ftbgs 

Quantlly: 64iaat 
FILTER PACK SEAL 
Interval: 3i4-35 ft bgs 
TVpe: BantonMa 
Quarittty:.24Mit 

AMMULUSSE/M-
lnlBivai:r(L34ftbg8 
Type: BantonMa/Camant 

Grout 
Quantity: 344Bat 

-50 

-60 

41.0-43.1 
ML - waathared sRstona, light grey, 
motet 
43.1-43.3 
SILTSTONE - crushed sAtstone gravel. 
•ght (Rato^ ^43:3 ft bgs). 

Bdirirv ebmplatad at 44.3 ft -70 

-75 

-80 

^85 

-90 

-95 

-1085 

LOG SCALE: 1 in = 6 .ft 
DRiaiNG COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M, 
DATE: 8/30/12 



RECORD OF BOREHOLE MW12-55 
PROJECT: ROC SALEM 
PI^ECT NUMBER; 933-6154-005 
DRILtED DEPTH: 31.511 
AZIMUTH: N/A 
LOCATION: 1224 Benton Rd. Salem. OH 

DRILL METHOD: Hollow^tem auger 
DRILL RIG: CME750 
DATE STARTED: 7/9/12 
DATE COMPLETED: 7/16/12 
WEATHER: Sunny 

DATUM: Locd 
COORDS: N: 458,650.3 £ 2,445,000.0 
OS ELEVATION: 1196.1ft 
TOO ELEVATION: 1197:7 ft 
TEMPERATURE BO'S F 

SHEET 1 of 1 

INCLINATION: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L.: 
T1MEW.L: 

SOIL PROFILE 

is lg ELEV. 

DESCRIPTION 
DEPTH 

0.0-0.5 
OL - Oiganic SILT, some otganlcs; Una 
to coaree angular giaval; dark brown; 

. fnoM. 

SAMPLES 

BLOWS 
per 6 (n 

140btwminer 
30k«h*ep 

MONITORING WELU 
PIEZOMETER 

DIAGRAM and NOTES 

MW12-55 

WELL 
CONSTRUCTION 

DETAILS 

-1195 

OL 1195.6 

ML 

5-

-1190 

0.5-2.0 
ML - SILT; some fine sand; soma fine 
subangutargre^ tin. no odor 

vcohesive, moist 
2.0-Z8 
ML - sandy SILT, fine sand; some fhe 
angular to subangutar gravel; tan, no 
odor; non-coheaive. molsL 
2:8-4.0 
ML - CLAYEY SILT; trace fine sand; 
ta^rBy<dBrfc brown mottbd, no odor; 
moist, flnri. 
4.0-6.0 
ML • SiLT; some fine subrounded to 
subanguier gravel; ten, no odor; moist, 

10-

-1185 

15-

-1180 

20^ 

i 
-1175 

6.0-7.7 
CL - SILTY CU^Y; some fine 
subrounded to subangular gravel; tan, 
no odor; moist, soft to flrm. 
7.7-8.0 
CL - sam^ SILTY CLAY.^flne to coarse 
sand; soine fine eubrouhded to 
subehguler gravel; ten. no odor; moist, 
softtpf 
8.0-9.4 
ML - CLAYEY SILT; trace fhw to coarse 
subrounded to subangular gravel; 
brown, no odor; mojet, loose to 
compact 
9.4-10.0 
SM - SILTY SAND, fine to coarse sand, 
bnjwn, no odon moist bose. 
10.0-11J 
SM - SILtY SAND; flna to coarsa sand; 
brown, no odor waL vary loose. 
112-12.0 
CL - SILTY CLAY, brown, no odor wet, 
very soft 
12.0-12.5 
SM - SILTY SAND, flna to coaraa nnd, 
brown; ho bdbn wet loose. 
12.5-16.0 
CL - SILTY CLAY; uma Una 
•ubiDundad gravel; browivgray, no 
odor, mofctsofL 
16.0-16.8 
CL-SILTY CLAY ;aoma flna 
tubrpundad gravel;:giay, no odor; 
mofaL flrm to ifllT.. 

25-

16.8 -18.0 
CL - sandy SILTY CLAY, line sand. 
gray, no odor; noivcoheslve. wet bose. 
18.0-24.0 
CL-SILTY CLAY; some fine 

ML 

ML 

ML 

0.5 

1194.1 

8-6-6-8 12. 10. 
2.0 

2.0 
11193.3 

23 

1192.1 

6-6-8-10 17 IS. 
2.0 

4.0 

1190.1 

3-4-5-5 

CL 

-5C-

6.0 

11883 
4-8-6-7 12 

ML 

SM 

8.0 

1186.7 

1186.1 

SS 11-11-8-7 19 IS. 
2.0 

SM 

CL 

"SM" 

CL 

10.0 

11BS.0 

1183.6 

1160.1 

Sentonlte/Cement 
Grout 0-20 n-

bge 

SS 

SS 

1 -1 -1 -1 

4-4-5-3 

IS. 
2.0 

ISL 
zo 

1-2-4-4 

CL TSa 
1179.3 

CL 
162 

1178.1 
18.0 

6-14-10-6 24 AZ. 
2:0 

10 2-4-6-6 10 

CL SS 4-4-6-5 10 11 
ZO 

bgs 
FlltarPack 

Seal 20-2211^ 
1>9» 

12 SS 3-5-8-6 13 

no odor; nnolat, wit to flnn ( 
caalnqaliaitbgB). 

-1170 
24.0 - 262 
CH - CLAY; trace flna to coaraa 

1172.1 

JLa. 
2.0 

24.0 

13 
CH 

2-3-3-5 

i 
S 

no odor; moM, soft to flrni C 
flna sand In CLAY mabix; moisL flim). 

1169.3 
ims 14 SS 4-5-7-8 12 

26.8 - 27.3 
gra^CLAY.i ir gravel, 
grey-bwvm, no odor; wet, boee. 

27.3 
ISL 
ZO 

30-

-1.185 

27.3-313 
CH • CLAY; trace fine to coarse 
subrounded to subangUtar grswefc gray, 
no odor moist, soft to firm. 

Boring compl8todat31.5ft 

CH 
15 4-3-7-9 10 11 zo 

16 9-10-12 22 

FBtarPack. 
22p29ftb^ 

0.01Unch 
Slot Scraan-
24-29ftb^ 

BentonltoFli 
29-313ftbgs~ 

IIIWt2aSS 
Borahoia DIamatan 

Mnch 
WELi. CASING 
interval: 0Z4 ft bgs 
Material: PVC 
DiamatoR 2-Inch 
Joint Type: Thraadad 
WELZSCRm 
Interval: 24-29 ft bga 
Material: PVC 
Diamter24nch 
SlotSlza: 0.010^ 
End Gap: Threaded 
FILTER PACK 

Quantity: Trfeet 
FILTER PACK SEAL 
interval: 21^ ft bgs 
Type:Bantbnlto 
Quantity: 2-fe6t 

ANNULUSiBEAL 
IntarvalrO'ZDftbgs 

BentonKafCament 

-5 

Type:Bei 
Grout 

Quantity: 2CMbet 
-10 

-15 

-20 

-25 

-30 

1164.6 

LOG SCALE; 1 in = 4.5 ft 
DRILLING COMPANY: Frontx Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8/30/12 



RECORD OF BOREHOLE MW12-56 
PROJECT: ROC SALEM 
PROJECT NUMBER: 9334154-005 
DRILLED DEPTR 44.5 ft 
AZIMimi: N/A 
LOCATION: 1224 Benton Rd S^, OH 

=•1195 

5- -1190 

10- h1185 

15- -1190 

20-^ -1175 

25-

i 
i 30-

35-

40-

S m 

45- _ 

# 

is 

-1170 

-1165 

-1180 

-1155 

•1150 

DRILL METHOD: Holtoi»«teni auger 
DRILL RIG: CME750 
DATESTARTH3: 7/1(V12 
DATE COMPLETED: 7/13/12 
WEATHER: Sunny 

DATUM: Local 
COORDS: N: 458,673.5 E: 2,445,015.1 
GS ELEVATION: 1195.2 ft 
TOO ELEVATION: 1197.1ft 
TEMPERATURE: Btfs F 

SHEET 1 of 2 
INCLINATION: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
tWEWX.: 

SOILPROFOE 

DESCRIPTION 

ELEV. 

DEPTH 
(II) 

0.0-0;3 
OL- Oganic SILT oiganlra; Mnia 
eoaraa submniBd gravd; daik brawn; 
no odor navaihaslve, dry, 1oo«a. 

3L: 
ML 

0.3 

1193.2 

OJ-2.0 
ML - SILT; lonia fine lubangular gravel; 
tan, no odor noocoheeiva, dry. ML 

2.0-5.1 
ML - SILT; ioma Una subangular gravel; 
l8ngray4arli brawn rmtttig,.no odor; 
norKXdieaive, dry. coinpaci (4.24.1 ft 
ieisss!: 
5.1 -6.0 
CL - SILTY CLAY, gray Hid brown, no 
odor; dry, aW (0.1-Inch an laniinallona 
at 52 and525ftbga). 
6.0-5.4 
ML - SILT, darit brown, no odon 
notwohaalva, dry, looae.. 
MTST 
SM • SILTY SAND, Iha aand, brawn, 
ho odor noiwidliBalva. liioM,' bdae. 
6.6-62 
SM - gravaOy SILTY SAND. Una sand. 
Una to coarao angular gravaL brawn, rai 
rxlur.noivootiaslve, inulaL tooaa. 
6:6-72 
CL-SILTYCLAY; soinelfeNtocoaras 
subaiigidBr gravel; bram, no odor 
rnolsLstW. ' 
72-7.6 
CL - aandy SILTY CLAY. Una aand. 
btowa no odor; tnobL Ibm (72.72 ft 

02inch coarse sand saaras 1-Inch 
apart). 
72-82 
ML - CLAYEY SILT; soma subraundsd 
to subangular gravat brawn, no odor 
molsLtlna 

CL 

62-62 
SM - SILTY SAND, Una sand; soma tina 
subraundsd gravat dart; brawn; mqlsL 

11952 
11842 

10.8 
11932 

-122 

11612 
14.0 

11752 
20.0 

1!^ 
So" TBS 

11 

12 

82:92 
CL - SILTY CLAY, brawn, no odor 
cohaslva, moist Hmt 

245" 13 

iieaj 

9.2-9.3 
SM-SILTYSANDs Una toe • ami. 

9.3-10.0 
CL-SILTYCLAY. brawn, no odor; 
cohaaiwe, rnoirt, iofL 
10.0-102 
CL - Sh-TY CLAY, Isn. no odor 
cohaslva, mobL soft (10.5-102 ft bgs: 
ItriagiawalsaamL 
102-1Z0 
SM - SILTY SAND, tins to medium 
sand; soma Ibie subangulaf gravat dark 
brown; molBL loose (Iron conisallon at 
10.75 ft t 
120-12 
CL - S2TY CLAY, daric brawn, no odor 
cohaslva, molsL soft. 

CH 

SM 

122.142 
SM - SILTY SAND, the to coane sand, 

'to 122ftbgs. brawn 122-132511 

14.0-20.0 
CL - SILTY CLAY; aoma fha gravd; 
gray, no odor; cohaslva. moist, soft to 
fton (1U) ft bgs: SAA but firm; 19 ft 
bgs: CoasragravaQ. 
20U)-"" 

CL 

-22.0 
y ttJba ptmhad 2(M2 ft bgs. 

-24u0 
CL- SILTY CLAY; trecafhe angutarto 
subangiiBr gravab grey, no odor 
cohaslva, iholsL ftoa , 
24.0 - 24,6' 
CL-SILTYCLAY,grey,noo(tor; moist 

Loocondnuadonnaidpaiia 

11602 
Tme 

35:6 

11572 5 
372 

iisaa 

15 

16 

17 

18 

19 

20 

21 

23 

SAMPLES 

SLOWS 
par Sin 

l40bhanMnar 
Mhehdrop 

S8 

SS 

SS 

SS 

SS 

SS 

SH 

88 

88 

12-12-14-16 

17-20-21 -21 

4-10-10-11 

11-10-10-9 

7-7-6-5 

2-3-3-4 

4-3-3-2 

2-2-3-2 

4-8-7-11 

10-10-12-17 

NfA 

5-7-8-8 

2-1-2-1 

2-3-4-6 

6-9-12-14 

2-4-5-10 

11-12^16-20 

14-16 

1-2-3-7 

4-5-5-7 

2-3-6-6 

4-5-6-7 

3-5-6(V5 

41 

20 

2JL 
2.0 

13 

13 

22 

15 

>55 

SSL 
zo 

S2, 
2.0 

JdS. 
zo 

zo 

JL9. 
ZO 

SI. zo 

Ji 
zo 

JLS. 
10 

JJL 
zo 

JJ. 
ZO 

JLQ. 
ZO 

Al. 
2.0 

JUL 
ZO 

.2JL 
zo 

A2. 
ZO 

JLS. 
zo 

MONITORING WELU 
PIEZOMETER 

DIAGRAM and NOTES 

MW124S 

Grnitt^S-
ftbgs 

saiM35ft-

FlarPaS 
Sad/ 

35E47SS 
bgs 

HtarPacIt 
373444ft-

aOIMnch/ 
SbtScraan 

WEIL 
CONSTRUCTION 

DETAOS 

SJnch 

lntaivat(L393ftbgs 
UMartatPVC 
DbsnatarMnch 
JcMT 

Intaivat 303443 ft 
-5 

M^f PVC 
rZlnch 

SbtSbsrOJHIHhch 
ErstCapcThiaa 
nLTBtPACK 
tnianat 373-443 ft 

HLTBI PACK SEAL 
Intofvak 353373 ft 

bga 
TVparBantanfts 
- Zibet 

-10 

Quanllly:: 
ANNUUn 
inlaivat(V353ftbes 
IVparBantanaa/Csmanl 

Grant 
Quanllly:3534aat 

-'15 

-20 

LOG SCALE: 1 in = 6ft 
DRILLING COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8^0/12 

-25 

-30 

-35 

-40 

-45 



RECORD OF BOREHOLE MW12-56 

# 

PRC5JEGT: ROC SALEM 
PROJECT NUMBER: 933-6154-005 
DRILLED DEPTH: 44.5 ft 
AZIMUTH: N/A 
LOCAtlbN: 1224 Benton Rd Salem. OH 

50-

55-

80-

70-

75-

cg 

i 

BO

BS-

Mi

os

is 

-1145 

-1140 

-1135 

-1130 

-1125 

-1120 

-1115 

-1110 

-1105 

-11M 

DRILL METHOD: Hoibw^tem auger 
DRILL RIG: CME750 
DATE STARTED: 7/10/12 
DATE COMPLETED: 7/13/12 
WEATHER: Sunny 

DATUM: Local 
COORDS: N: 458,673.5 E 2,445,015.1 
GS ELEVATION: 1195.2 ft 
TOC ELEVATION: 1197.1ft 
TEMPERATURE: 8Cfs F " 

SHEET2of 2 

INCLINATION: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATE W.L: 
TIMEW.L: 

SOIL PROFILE 

DESCRIPTION 

soft. 
24.5 - 24.9 
SO - CLAYEY SAND, line to coarse 
sand: soma tbie subreundad to 
suliangidar gravel: (mi- no odor; wst, 
vary loose. 
24.9-2B.4 
CL - SILTY OAY, gray, no odor, moist 
toawLsoft. 
2B.4-26.7 
SC - CLAYEY SAND. Una to coaisa 
sand; tiaca.tlna graval. 
2B.7-28.0 
CL - SILTY CLAY, soma Una sand: 
soma tine angular to subangular graval: 

r, no odor moist, soft to linn. 
-28.B 

CL - SILTY CLAY: trace coaiaa sand: 
trace Una angular gravel: gray, no odor: 
wet, tlnn,(1-lncli ooarsa sand saama at 
2BA 28.8, and 28.75 ft tigs). 
28:8 - 35.0 
CL - SILTY CLAY: soma angiiar to 
subangular grdval: giiay. lio odor moist 
tlim to sWr wlh dapth (nt outer casing 
Bt35ftbgs). 
35.0-35.8 
CH - CLAY, hbtr ptasUdty; soma 
subangular graval: grey, no odor 
dohaslve, wet, sott 

-37.8 
SM - SILTY SANDs fine cand, grey, no 
odor norvoobaaiva. wet Icosa to 

_con2aA_ 
37Sr44.4 
CL- SILTY CLAY: soma subroundad to 
aiibangiilar graval: grey, no odor 
ctihaslva, wet 8rm (38.4 ft b^: 1-Inch 
sand seam, gray, no odor wet boaa; 
39.1 ft bga: OJHncb sand seam, Una 
aand, gray, no odor wet loose). 
44.4-44.5 
SILTSTONE - cnrshad sOtstona ^al. 
grey (RelUsal at 44 J ft bga). 

BonngujiiiMtaiagBt44.ati 

DEPTH 
(ft) 

ELEV. 

SAMPtES 

BLOWS 
par Bin 

IsaibhantiMr 
30 hch Avp 

MONrrORINGWELL/ 
PIEZOMETER 

DIAGRAM and NOTES 

MW12^ 

WELL. 
CONSTRUCTION 

DETAILS 

MWiaa 
Borehola Diainator 

Snnch 
WELL CASING 
lntBr^:0^.5ftbgs 
Matarlai: h/C 
Diameter 2-4ndi 
Joint 1 

hSO 

lAisrvd: 39:5-44.5 ft 
bat 

Material: PVC 
Diameter 24nch 
Slot Size: OiOKMneh: 
EKJ Cap: Threaded 
FLIER PACK 
Interval: 37.^44.5 ft 

bge 
TVpa:«Sahd 
Quantity: 7-leet. 

FILTER PACK SEAL 
intaival: 35jS37.5 ft 

bga 
Type: Bantonita 
Quantity; 24bat 

ANNIAJUSSEAL 
interval; (L3S.5 ft bga 
Type: Bantonlta/Camant 

Grout 
Quantl^ 35.54Bat 

-70 

LOGSCALE; 1 in = 6ft 
DRILUNG COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8/30/12 

55 

-75 

-80 

-85 

-90 

-95 



RECORD OF BOREHOLE MW12-57 
: ROC SALEM 

r NUMBER: 933-6154-005 
DRILLED DEPTH: 15.011 
AZIMUTH: NVA 
•LtiCATIGN: 1224 Benton Rd. Sabm. OH 

DRILL METHOD: Holow^tsni auger 
DRILL RIG: CME750 
DATE STARTED: 7/17/12 
DATE COMPLETED: 7/17/12 
WEATHER: Sunny 

DATUM: Local 
COORDS: N:458,37Z3 E:Z444.636.6 
6S ELEVATION: 1189.611 
TOO ELEVATION: 1191.511 
TEMPERATURE: eO'a F 

SHEET 1 of 1 
INCLINATION: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW;L.: 

is 

SOILPRORLE 

DESCRIPTION 

ELEV. 

DEPTH 
(ft) 

SAMPLES 

BLOWS 
par 8 In 

iwi _ _ 
Mhdidnip 

MONITORING WEIL/ 
PIEZOMETER 

DIAGRAM and NOTES 

HW12-57 

WEIL 
CONSTRUCTION 

DETAILS 

u 0.0-0.2. 
1 OL-Organic SILT, nganlcs, dark 
\ brown, no odor moiat, looaa. 

0.2-2.0 
ML - SILT; trace flna autangidar gravel; 
Bcpit browrrgray mctUIng, no odor; 
molaL looaa to oonpacL 

2.0-5.2 
ML-CLAYEY SILT; aom flna . 
aubnundad to aubangular gnval; 
brawn, no odor molat, compact 
(0.2Hhch an aaaiin at 2.2,2J, and 32 
ft bgs; coarse sand seam In sB matrix 
at2.7n LTftbga). 

-1185 

5-
5.2-5.4 
ML - gravaOy SILT, flna aubangular 
gravel,, no odor moisL looaa (Iran 
atalnlna on an matrix). 
54-82 
ML - SILT, brawn, no odor 
nofxohaalve, wet bosa. 
82-8.3 
ML - gtawaly SILT, Una subanigulBr 

dark brawn, no odor moM, 

8.3-7.0 
CL - SILTY CLAY, 8256:7 ft bga 
brown, 8.7-7 ft bga gray, no odor mcilat, 
fkm. 
72-10.8 
CH - CLAY, higb plasticity, ipay (brawn 
10.S'10.75 ft bga), no odor molsL soft 
to stiff. 

i 
i 

-1180 

10-

10,8-12.0 
SM - SILTY SAND, flna to coarse sin 
soma flna subraundad to aubangular 
graval: brown, no odor dry, loose to 
oompacL 

12.0-13.0 
CH - CLAY, high plastldly, gray, no 
odor mdlsL firm. 

13.0-132 
CL - SILTY CLAY, greybrown, no odor 

. wat,flnn. 

-1175 

15-

13.2 -15.0 -
CH - CLAY, high ptasfldty, gray, no 
odor molaL fkni. 

Boring complatad at ISO It 

ML 

ML 

ML 

ML 

CL 

1187,8 
2.0 

1184.5 
1184:2" 

5.4 

1183.5 

7.0 

CH 

SM 

1177.8 
12.0 

CH 

1174.6 

SB 4-5-8-11 13 ZiL 
2.0 

SB 11-8-9-10 18 JA 
2.0 

BantonHaK^amant 
Grout («lt-

bga 

4-5-8-4 13 -LL 
20 

8-8-8-5 14 Ji 
20 

FlltarPaok 
Seal 56 ft-

bga 

SB 2-26-11 AO. 
2.0 

SS 8-14-12-7 -IS. 
2.0 

FlarPaoli 
8-15 ft bga" 

aOIUnch 
Sbt Screen-
10-15 ft bgs 

SS 36-76 if-

104 WA 

IIWH67 
BbraholaDlamstar 

Mnch 
WELL CASING 
Interval: 0-10 It bgs 
MalariaLPVC 
DluiisterZlrioh 
Joint Type; Threaded 

tillELL SCREEN 
Interval: 10-15.ftbgs 
MatariatPVC 
DiamatarS-lnoh 
SbtSlza':0.010Hnoh 
End Cap: Threaded 

FILTER PACK 
Interval: 8-15 ft bga 
Type: IS Sand 
Quantl^ 7-tlaat 

F1LTI» PACK SEAL 
Interval: 56.1t bga 
TVpa: Bantonlta 
Quantlty:26sat 
ANNUUJS8EAL 
lrrtarval:.06it.b 
TyP»:E 

Grout 
Quantity: 54Bat -5 

-10 

-15 

LOG SCALE: 1ln = 2ft 
DRILLING COMPANY: Fioniz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 

DATE: 8/30/12 



RECORD OF BOREHOLE MW12-58 
PROJECT: ROCSALfM 
PROJECT NUMBER: 933-6154-005 
DRILLED DEPTH: 41.0 ft 
AZ1MUT1H: N/A 
LOCATION: 1224 Benton Rd Salem, OH 

DRILL METHOD: Holow«tBm auger 
DRILL RIG: CME750 
DATE STARTED: 7/17/12 
DATE COMPLETED: 7/18/12 
WEATHER: Sunny 

DATUM: Local 

SHEET 1 of 2 

INCUNATION: -90 
COORDS: N: 458,362.6 E 2,444,712.8 DEPTH WIL: 
GS ELEVATION: 1189.5 ft 
TOC ELEVATION: 1191.2 ft 
TEMPERATURE: 80's F 

ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

is 

SOIL PROFILE 

DESCRIPTION 

ELEV. 

DEPTH 
(ft) 

ior 

SAMPLES 

BLOWS 
par Sin 

140IL _ _ 
Mhchdrnp 

MONITORING WELU 
PIEZOMETER' 

DIAGRAM and NOTES 

MW12-S8 

WELL 
CONSTRUCTION 

DETAILS 

10-

15 

20 

i 
3 

30 

40 

0.0-0.3 
OL - Oiganic SILT, oiganlcs, brawn, no 
odor diy, boaa: ML 

-1185 

-1180 

-1175 

-1170 

-1185 

-1180 

-1155 

-1150 

45-
-1145 

0.3-2.0 
ML - SILT; traca flne subangulBr to 
angular.graval; tirowivgray motUing, no ML 

2.0-3.3 
ML - SILT; traca flna lubrauitoad 
graval; brawn, no odor nioIsL compact 
".1-inch Una aand aaam at 32 8 tiff). 

ML 
ML 

3.3--4;o 
ML- CLAYEY SILT; baca Ona 
aubreiindad graval; binvn. no odor « ' ' 
nPBU COIiipBCL 

S8 8-8-11-14 20 
2.0 

2.0 

11B8J 12-11.14-14 25 
iiaw 

JsS. 
2.0 

1184.7 

4.0-4.8 
ML - SILT; trace fine sand; traca.flne 
iubanguiar gravel; brown, no odor; 
moist, compact 
4.8-6;o 
ML - 81^ SILT, fins sand; soma flrw 
subangubr gravel; Dgtrt brawn, no odor; 
dry;fc 

CH 

SM 

1182.8 

1178.7 
10.8 

1177.5 

6.0-6.2 
ML - CLAVEY SILT, brown, no odor; 
non-cohesive, motit fha 

1Z0 

82-8.9 
CL-SILTY CLAY; soma Una 
subangular graval; gray, rio odor 
cohaalva. moist. Ann. 
8.9-10.8 
CH - CLAY, madlum to high ptasOcity, 
gray, no odor moM. firm to sHf 
[10.3-10.8 It bgs: brawn). 
10.8-1E0 
SM - SILTY SAND, fine to coarsa sand; 
soma fine subangutargravsl. brown, no 
odor ndsL bosa.. 
12.0-19E 
OH - CLAY, high ptasfidly, gray, no 
odor molBt. firm to stiff (12.W2.1 ft 
^ brown; 18-19 ft bgs: soft; sat outer 
easing at 19 ft bgs). 

CH 

CWML 
1189.7 
1189.1 

CH 1188.5 

11^ 
1187E 

19.8-20A 
CH - CLAY, high ptaslicity. gray, no 
(xtor moist to.wsL soft to (Inn ( 
0.1-<l24nch sat laminations, brawn). 
20A-21.0 
CH - CLAY, high plasticily. gray, no 
odor moist to wet sdftto finn. 
21.0-21E 

(0.1-d.2-sich B 
tarn'nattons at 21.3.21.S, and 21.75 ft 

21.8-21.9 
ML -. SlLT. giay. no odor waL soft. 
21.9-22.5 
SW-SAND, fins .toe 
Una subrouitoad to subangular graval; 
Iraca sift, b'rawri, ho odor; vrat bosa. 

CL 

CL 

CL 

22.5 - 22.8 
CH - CLAY, medtom plasticity, gray, no 
odor vrat linn. 
22.8 - 23.0 
ML r SILT, gray, no odor , wet soft. 
23.0 - 24.0 
CL-SILTY CLAY, soma Una 
aitoangidar gravel, gray, no odor, moisL 

24.0 r 242 
GC-CLAYEY GRAVEL, fins 
subangular gravel; soiha coaraa sand; 

f. no odor waL boaa. 
-27.0 

iCL-SILTY CLAY; < 
aubangular graval; grey, no odor moM, 
flmu 
27.0 - 29.0 
CL - gravafiy SILTY CLAY, flna 
Bubengutair grevel; trace coetM send; 
grey, no odor; wet stiff. 
29.0 - 32.3 
CL - SILTY CLAY; some fine 

OQ. 

CL 

1162.5 
27.0 

1160.5 
29.0 

1157.2 

1148.5 

SS 4-14-18-18 32 JIE. 
2.0 

22-17-18-12 33 

14-12-15*10 27 J2.2. 
2.0 

BentonltefCament 
GreutfMI ft-

bgs 

3-12-15-10 27 ±5. 
2.0 

SS 12-11-10-9 21 

SS 4^-4-6 JJ-
zo 

SS 8-9-8-9 17 JJL 
ZO 

12-9 N/A 
1.0 

SS 1-3-3-5 

Outer Casing 
Set 0-19 ft-

bgs 

2JL 
2.0 

12 8-84-8 16 .2.0. 
2.0 

13 1-7-7-7 
ZO 

14 3-4-7-7 SLL 
ZO 

15 9-10-10-11 20 2JL 
ZO 

18 SS 2-2-5-5 
ZO 

-§-• 
SS 5-7,8,8 13 

2.0 

18 SS 3-3-58 

19 SS 28-48 JJ. 
2.0 

20 48-1484 20 J.2. 
20 

21 2-4-7-10 
2.0 

Finer Pack 
Saal8183ft-

bga 

FlfiarPack 
33-4aftbgi~ 

0.01Uneh 
SlotScraan^ 
35-40ftb8S 

BantonltoFII 
4041ftbgs 

BoraholaDlaniatar 
Binch 

WELLCASMO 
tnlBrval: 08511 bgs 
MstoilelrPVC 
DismBtarZJnch 
JclhtTypaiThreadsd 
WELL SCREEN 
Intsrval: SS40 ft bgs 
MataflaliPVi:; 
Dfemeter 2-Inch 
SlDtSIZB:0.010«ich 
EndG^ThHMded 
FLTBtPACK 
Interval: 3340 flbge 
Type: «2 Sand 
Quantity: 74tet 

FZ.TER PACK SEAL 
Intaival: 31-33 ft bge 
Typa: Bentonlte 
Quantity: 2.feet 
ANNULUSSEAL 
Intarval: 041 ft bge 
typa: Bsntonlla/Cemsnt 

GnOt 
Quantity: 31-fMt 

-5 

-10 

-15 

-20 

-25 

-30 

-35 

-40 

-46 

LOG SCALE: 1 in = 5.5 ft 
DRILUNG COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8/30/12 



RECORD OF BOREHOLE MW12-58 
PROJECT: ROC SALEM 
PROJECT NUMBER; 933-615M05 
DRILLED DEPTH: 41.0 ft 
AZIMUTH: N/A 
LOCATION: 1ZZ4.Benlon Rd Salem. OH 

DRia METHOD: Holow«tem auger 
DRILL RIG: CME750 
DATE STARTED: 7/17/12 
DATE COMPLETED: 7/18/12 
WEATHER: Sunny 

DATUM: Local 
COORDS: N: 458,362.6 E: 2,444,712.8 
OS ELEVATION: 1189.511 
TOO ELEVATION: 1191i ft 
TEMPERATURE: 80*5 F 

SHEET2of 2 

INCLINATION: -90 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

is 

SOIL PROFILE 

DESCRIPTION 
DEPTH 

(ft) 

ElEV. 

SAMPLES 

BLOWS 
par Sin 

140 lb himinar 
bOhdidrop 

MONITORING WELU 
PIEZOMETER 

DIAGRAM and NOTES 

MWIZ^ 

WELL 
CONSTRUCTION 

DETAILS 

50-
-1140 

subangular Is angular giaval; gray, no 
odoc moist, soft to Hnn. 
323 - 32.4 
CL - landy SILTY CLAY, flna aand, 
gray; no odor cohaslVB, WBt,.aoll. 
32.4-41.0 
CL-SILTY CLAY: soma Sna 
aiibangulartban^f graval:,gray, no 
odor , moist soft to Ann. 

Boilng6oniplatadat41.0tl 

55-
-1135 

MW12.Sa 
Borahola Dlamatar 

B-lnch 
WELL CASING 
Interval:'(MS ft bga 
Malarial: PVC 
Dlamalar24nch 
Joint Type: Threadad 

WELL SCREEN 
bitaral: 35-40 It bga 
Matarlal: PVC 
Dlamalar24nch. 
SlotSia:0.0104icti 
EndCap:T1iraadad 
FILTBLPACK 
Intaivat: 33-40 It Ijga 
Typa:«Sand 
QUanSty; T-tsat 
FILTER PACK SEAL 
lnteival;'31^fibgs 
TypaiBantonlta 
Quanllly;,24aat 
ANNULUSSEAL 
Intaivat 041 It b 
TypaiE 

Grout 
Quantity; 314sat 

SO: 

55 

-1130 

65-
-1125 

55 

70-
-1120 

70 

S 
i 

< 

75-
-1115 

-75 

80-
-1110 

-50 

55-
-1105 

-55 

90-
^1100 

-90 

LOG SCALE; 1 in = 5.5 ft 

DRILLING COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8/30/12 



RECORD OF BOREHOLE MW12-59 
PROJECT: ROC SALEM 
PROJECT NUMBER: 933-6154«05 

37.6 ft 

LOCATION: 1224 Benton Rd Salem. OH 

DRiaMETTOD: HaOowKtem auger 
DRILL RIG: CME750 
DATE STARTED: 7/16/12 
DATE COMPLETED: 7/16/12 
WEATHER: Sunny 

DATUM: Local 
COORDS: N: 456,313.3 E:Z444,780.6 
GS ELEVATION: 1165.4 ft 
TOC ELEVATION: 1167Jft 
TEMPERATURE: ftffaF 

SHECT1 of 2 

INCLINATION: -00 
DEPTH W.L: 
ELEVATION W.L: 
DATEW.L: 
T1MEW.L: 

is 

SOIL PROFILE 

DESCRIPTION 

ELEV. 

DEPTH 
(ft) 

SAMPLES 

BLOWS 
per Bin 

SOhdidrop 

MONTTDRINOWELl/ 
PIEZOMETER 

DIAQRAM and NOTES 

MWI2-S9 

WELL 
CONSTRUCTTON 

DETAILS 

f-1185 0.0-OS 
OL-Organic SLT.otganlcs, blown, no d-
odor molcL bosa. j 

1184.7 

0.8-ZO 
ML-SILT, brawn, no odor; 
noixohaiNe. *y, conipacL 

ML 
3-6-8-11 IS 

ZO 

s-
-1180 

10-
-1175 

15-
-1170 

20-
-1185 

i 
3 

25-
-1180 

30-
-1155 

35-
-1150 

40-J 
-1145 

ZO-4.0 
ML - SILT: baca Una gravd; brawrvcpay 
inoOlbig, no odor; narMchaslva, molBL 
compact to dense. 

18-28-32-38 80 JJL 
ZO 

4.0-4.1 
SM - SILTY SAND, Una sand, brawn, 
no udui: inciaL Lk,aa. 
4.1-5.1 
ML - SZT. UuwiHgiay raotUng. no 
udUi. noiwrahaalva. niolsL uuiipacL 
5.1-5.7 
ML - landy SILT, ftne sanL Ian, no 
odor; mobt, boas, 
5.7-5.8 
ML - SILT, brawivgray moiling, no 

Iva, mobL ocoipacL 
5.8-8.0 
SM - SILTY SAND, Iba to coaiaa aand, 
blUIMI, no odof? fibulita.looi#. 
6.0-64 
SM - SILTY SAND, ftie swd. brown. 
noote: molBt. tooeo. 
64-64 
ML^tandy SILT, One land. biown^yy 
mBdbiQ.'nO'Odor! norvcohMlvo. 
JOOO6^O_C^2H5^ 
6.6-6.B 
SM - SILTY SAND, fine and. brown. 
noodormplrt; loooe. 
6.8-8.0 
ML - CLAYEY SILT; tiBce flno 
bM wihgray \mrtMm 72^73 ft 

no odori-imiiL firiTL . 

11803 
1179.7 

SS 12-11-12-10 23 

^TTTTO 

88 6-8-10-e 16 

CH 

CH 

1Z2 

1171S 
14.0 

1189.4 

sw 

2-3-3-5 oa. 
ZO 

ss 9-8-11-11 19 JU. 
ZO 

Graiit 022 ft-
bga 

SH 

SS 

2-2-4-3 

N/A 

8-4-9-5 

N/A 

13 

ZO 

ZO 

m ss 2-3-3-4 
.--8S 
CL - SILTY CLAY; baca flna to 
ravmdad to submaidad gnval; t 
noodorcohaalve. mobLaofttoftnn. 

CH 

8.8-10.0 
SM - SILTY SAND, lbs to madkim 
aand, brawn, no odor waL boss. 

SW 

100-10.5 
CL-SILTYCLAY.Ight brawn, no odor 
weL Ihn. 

11545 
21.0 11 4-5-8-8 JJ. 

ZO 

iiezs 
12 3-2-2-2 JsL 

23 
SoM22-24 ft-

bga 

104-124 
•SW - SAND, fine to com sand, darti 
_towflja_no|Odof£jwaLjBoi^^^^^^^^^_ 
124-124 
Cl-SILTY CLAY^ soina fha sand; 

• brown.,rw odor; woL aofL 
1Z2-14.0 
CH - CLAY, Hgh pbalbty, gray, no 

14.0-16.0 
Shajby Tuba puahad 14-16 ft b^ 

CL 

18.0-172 
SW -SAND, lbs to coaiaa aand; baca 
Ihia aubiDundad giBval; brawn, no odor 
WBL boaa (giaiU bciaaaa b grab 
abawMidapOi). 
172-18.0 
CH - CLAY, high pbaddly, gray, no 
odoninoiAflnn^atilL^^^^^^^^^ 

CL 

185-185 
CH - CLAY; baca ftia aubangubr 
gravat gray, i» odor wiiiLioft. 
18.8-185 
CH - CLAY, madum ptaaUy; aoma 
Iba aand; giaytooMi, no cdoi; vwL 
aoft. 

~5P" 

185-20.9 
CH - CLAY; baca flna aubangubr 
gmval; grey, no cdbrwaL soft 
(205-20.9: aoma Iba aand). 
20.9-215 
CH - CLAY, hbh piaalldly, grey, no 
odor mobt Una 

LoooonMnuadonnaxtDaoa 

13 SS 2-2-2-2 23. 
2.0 

2-2-3-4 

11574 
i§-

sr 
16 32-5-4 2JL 

ZO 

3ai 
18 SS 7-10-10-11 20 2JL 

ZO 

17 32-4-5 JJL 
ZO 

FBarPack 
2M7ftbga' 

OOllHnch 
SUScraan^ 
Z727ftbga 

18 42-72 10 

1149.4 
JJL 
ZO 

19 8 2-42-50/1 51 
11475 

BantonflaFI. 
3727.8 ft bga 

BoiahotoDtamalar 
Sbch 

IntanabOZTftbga 
PVC 
r:2-bch 

Joint TypKlTiiBi 
WBLSCRSN 
lhlaival:Z727ftb9 
MatoriatPVC 
Dtamatan24nch 
SbtSbaiODKHnch 
EndC^Thraadad 
RLTBtPACK 
lntarai:2427ftbga 
TVpa:«Sand 
Quanllly: ISJIaat 
FLTER PACK SEAL 
Intanal: 22-24 ft bga 
TVparBantonlla 
- -r:24oat 

-5 

Quanllly:2 
ANNlAilS 

-10 

lntancal;022ftbga 
Typia: Bantcnlta/Camanl 

Oraut 
Quanllly: 224Bai 

-15 

-20 

-25 

30 

35 

-40 

LOG SCALE: 1!n-5ft 
DRILUNG COMPANY: Frontz Drilling 
DRILLER; Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 8«0/12 



RECORD OF BOREHOLE MW12-59 
PROJECT; ROC SALEM 
PROJECT NUMBER: 93S«154-005 
DRILLED DEPTH: 37.6 ft 
AZIMUTH: N/A 
LOCATION: 1224 Benton Rd Salem, OH 

DRILL METHOD: HoDcm^tsm auger 
DRILL RIG: CME 750 
DATE STARTED: 7/16/12 
DATECOMPLCTED: 7/16/12 
WEATHER: Sunny 

DATUM: Local 
COORDS: N: 456,313.3 E:Z444,760.8 
GS ELEVATION: 1165.4 ft 
TOCB-EVATION: 1167.3 ft 
TEMPERATURE: ftffs F 

SHEET 2 of 2 

INCLINATION: -90 
DEPTH W:L: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

is 

SOILPRORLE 

DESCRIPTION 

21.0-22.9 
SW - SAND, fins to coane sand; trees 
alU; blown, no odor: Wat, loose (22-12.9 
It tiga: gradual Increase In nreina aiza). 

DEPTH 
(ft) 

ElEV. 

SAMPLES 

BLOWS 
par 6 In 

HOtbhammar 
30indidrep 

MONITORING WELU 
PIEZOMETER 

DIAGRAM and NOTES 

MW1249 

WELL 
CONSTRUCTION 

DETAILS 

•45 H 
-1140 

50-
-1135 

55-
-1130 

60-
-1125 

55-

i 
i 

-1120 

70-
-1115 

75-
-1110 

80-
-1105 

22.9 - 23.1 
CL - sandy CLAY, fina to coaraa sand, 
amy4)rown, noodortwaL soltto tlnn. 
23.1-23.3 
SW - SAND, Una to coaisa sand; trees 
sit; brown, no odor; wet, vary boss. 
23.3 - 24:0 
CL - SILTY CLAY: traca tins to eparsa 
sand; gray, no odor moist to wat. soft. 
24.0-2 
SW - SAND, fine to eoarsa sand; traca 
alt; brown, no odort.wat, yaiy boss. 
24.9 - 26:0 
CL-SILTY CLAY; bacalna 
subroiitdad.la subangular graval; 
madlum plastlelV. grey, no odor waL 
sofL 
26.0 - 26E 
CL - sandy SILTY CLAY, fIna sand, 
madlum plasticity, grsybmnn, no odor 
wet^ 
26.5 - 26.9 
CH - CLAY; soma subreundad graval, 

f, no odor; molsL soft. 
• 28.0 

CL -.sandy SILTY CLAY, fIna sand, 
madlum pissttcity. gray^rDwn, no odor; 
watsofL 
20.0-2BJZ 
SC - CLAYEY SAND, ffna sand, 
gtWybiiwvh, no odor Wat, loose. 
26.2 - 30.0 
CL - SILTY CLAY; traca fine subangular 
gravab grey, no odor^molsL soft to Irm. 
30.0 - 30.1 
SC - CLAYEY SAND. fIna sand, 
graiHiiown, no.odor wat, loosa. 
30.1 -36J) 
CL - SILTY CLAY; soma 6na 
subangular graval; grey, no odor molsL 
flim (34-36; 6nn to stiff). 
38.0 - 362 
SP - SAND, fIna to madlum sand; trace 
alt;:brDwn, no odor wat, loosa. 
362-36.7 
CL-SILTY CLAY; soma fs» 
subangiiar gravat gray, no odor mobt, 
ftm. 
36.7-37.0 
SP- wMthnmd sandstone, fine sand, 
whltB-grey; IHOIBL 
37;0-37.6 
SANDSTONE - oushad sandstone, 
whitofl w (Reto^ at 37.6 fi bgs). 

Boring completod at 37.6 ft 

WW12eSB 
BoreriblB 

B^ndi. 
WELL CASINO 
Inter/aktuTflbgs 
Material: PVC: 
Diameten 2-4nch 
Joint TVP*: Threaded 
WELLlKREEN 
Intervai: 27-37 ft bgs 
MatortsfcPVC 
Dlsmetan 2-Inch 
Slot StZK 0.01(Hnch 
End Cap: Threaded 

FLTER PACK . 
Intervai: 24-37 ft bgs 
Type: S2 Sand 
Quairitfty: IStoet 

RLTER PACK SEAL 
tntervd:UrMftbgB 
Type: Bentonlte 
- "2^ 

50 

Inteival: 0-22.fl bgs 
Type: Bentonita/Cemant 

Grout 
Quantity: 22toet 

55 

60 

65 

70 

75 

80 

LOG SCALE: 1 in = 5 ft 
DRILLING COMPANY; Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE:. 8/30/12 



RECORD OF BOREHOLE MW12-60 
PROJECT: ROCSALB« 
PROJECT NUMBER: 9334154^ 
DRILLED DEPTH: 19.2 ft 
AZIMOTH: N/A 
LOCAtlbN: 1224 Banfon Rd Salem. OH 

DRia METHOD: HoOowelem auger 
DRILL RIG: CME7S0 
DATE STARTED: 7/10/12 
DATE COMPLETED: 7/10/12 
WEATHER: Ovaicast 

DATUM: Local 
COORDS: N: 458,847.4 EZ445.154.0 
GS ELEVATION: 1181.4 ft 
TOO ELEVATION: 1183.4 ft 
TEMPERATURE: 65 F 

SHEET 1 of 1 
INCLINATIOisi: -90 
DEPTH WJ_: 
ELEVATION W.L: 
DATEW.L: 
TIMEW.L: 

SOILPRORLE 

is E1£V. 

DESCRIPTION 
DEPTH 

(ft) 

0.0 - OS -
OL- Oiganic SILT, oioanics; Iraca llr» 

\ •naiitof ar«v»t dark brown; inoW. / 

SAMPLES 

BLOWS 
par Sin 

MOIbll_ _ 
SDhdiaop 

MONnORINGWEU/ 
PIEZOtSTER 

DIAGRAM and NOTES 

MW1M0 

WEa 
CONSTRUCTION 

DETAILS 

OL Iiisao 
OS 

4.0 

-1180 
ML - SILT, taixlaili bnMAi Rioltllng; no 
odor noiKohaalve. diy, Ihn to adlf. 

5-

-1175 

4;0-e.o 
ML - aanly SILT, Una aand, DgM 
braanvgrejHlBric bnwm moUIng, no 
odor noTMotiaaNa, moM, finn (5.1-6: 
aahdy CLAYEY SILT). 

6S-8S 
1 ML-CLAYEY SILT, tangrey mottling, rr 
\ no odor itiolaL fltia j 

5-7-s-a 15 SJL zo 

1177A 
AO 

1175A 

6S-10S 
SC - CLAYEY SAND, 8na aand; liaca 
Itia^waL dark btown; no odor 
noncohaaim, moM. looaa (8-10.0 It 
Itga: aome Iha omvet wal; 8S-10.0 ft 
bgaidanaa). 

12-10-23-17 

7-8-7-5 

6-8-8-7 

SC 

33 

13 

18 

QnxdlMft-
tiga 

FBarPack 
SaalUft-

bgi 

6-4-4-3 

10-
1171.1 

103-12.6 
ML- SILT, Ian, Inn slaHng. no o 
nnvcbhat^ mokt, ftm. 

-1170 

s 
i 1Z8-1Z9 

SM - SLTY SAND, Una to madlum 
aand, biowiij no odor iiulaL Lota to 
cinti^ (1Z75-1Z9 ft bga: aint)L 

10.3 

1168.8 

2-2-5-7 

1Z9-14.0 
CL-SILTYCLAY.aomaftna 
autnuidad graM tan, bon bandhg 
1 A1.3 ft baa: molaL Arm to allff. 

SM 

CL 

1Z9 

1187A 

SS 9-12-10-12 JUL 
ZO 

FBarPack 
8-15 ft bga 

(LOUHncli 
SbtScman-
10-15 ft bga 

1A0 

15-
1A0-18.7 
CH - CLAY, Mgli ptaalicfty, 9oy, 
cohaalva, jmL aoft to Ibin. 

1-3-5-9 
CH 

-1185 

16.7-18S 
SP-SAND, 1b» aand, gray; molaL 

_con|28^^ 
18.9-18S 
CL - SILTY CLAY; aoma fbia aand; 
giay, noivcoliaalvo, molaL compacL 

a 

18S-19.2 
ML - aaatliaiad atalone, ton aUdng 
18S-18S ft bga (MbaM at 19S ft bga). 

SoringadiiilalBdat 19.2ft 

1K9 

118Z9 

11-10-8-8 18 ZJL 
ZO 

BanlonltaFIl 
15-192 ft bgi 

10 5-44-SIV2 >94 

20--

BomholaDiamatar 
Btnch 

WEU. CASING 
InlaivabO^iOftbga 
MatariabPVC 
DiamatarS-icnh 
JbiiitT 

Intaival: 10-15 ft bga 
MalailBltPVC 
Dlamatar»nch 
SlotSlzac0.01IMich 
EiidCapiTliraadad 
FB.TBtPACK 
IntanakftrlSttbga 
TVpa:f2Sand 
Quantity. 74bat . 
FLTBt PACK SEAL 
IntaivatMftbga 

SSStSTSbat 
ANNULUSSEAL 
lidanatOSftbiis 
T)gcBanlanialCainant 

Quantity 84bat 

-5 

-10 

-15 

-20 

LOGSCiALE: 1lh = 2.5rt 
DRILLING COMPANY: Frontz Drilling 
DRILLER: Aaron 

GA INSPECTOR: BAR 
CHECKED BY: K.M. 
DATE: 800/12 







APPENDIX B 

GEOTECHNICAL LABORATORY TEST DATA 



PHASE 1 GEOTECHNICAL LABORATORY TEST DATA 



September 2012 933-6154-005 

TABLE B-1 
LABORATORY TESTING PROGRAM (PHASE 1 TESTING) 

FORMER NEASE CHEMICAL SITE, SALEM, OHIO 

SAMPLE INFORMATION TEST 

Boring 
ID 

Sample 
Number 

Sample 
Depth 

(feet-bgs) 

Moisture 
Content 

Atterberg 
Limits 

Sieve 
Analysis 

Specific 
Gravity 

Permeability Boring 
ID 

Sample 
Number 

Sample 
Depth 

(feet-bgs) ASTMD2216 ASTM D4318 ASTMD422 ASTM 0854 ASTMD5084 

SB-10-G02 

G1A&G2A 0-8 X X 

SB-10-G02 
G2B 5-8 X X 

SB-10-G02 
G3A 14-16 X X X X 

SB-10-G02 

G16 20-22 X X 

SB-10-G03A& 
SB-10-G03B 

G1 0-5 X X X X 

SB-10-G03A& 
SB-10-G03B 

G2* 5-7 X X X 
SB-10-G03A& 
SB-10-G03B 

G4 10-12 X X X SB-10-G03A& 
SB-10-G03B 

G4* 10-12 X X X X X 

SB-10-G03A& 
SB-10-G03B 

G12 13.5-14 X X 

SB-12-G12' - 20-21 X X 

GW-11-02 SA-2* 15-16 X X X X X 

GW-11-02 SA-3 15-20 X X X X 

GW-11-02 SA-4 20-22 X X X 

Notes 
1. Samples denoted with a" *" are ttiin-walled Shelby tube samples. 
2.denotes no sample number avallabe. 
2. "X" denotes laboratory test performed on referenced sample. 
3. See Appendix A for Boring logs and Appendix B for Geotechnlcal Laboratory Test Data. 
4. SB-10-G03A & SB-10-G03B are borings offset less than 1 foot from the original SB-10-G03 boring. Offset borings 
were performed to obtain additional samples of various layers for geotechnlcal lab testing purposes. 
5. Sample denoted with a" is a remolded sample since an undisturbed sample could not be obtained . 

G;\PROJECTS\1992 - 1999 Projects\933-6154-005\ll!l OU-2 Interim Design Report\Appendlx A & B\ 
Appendix B tables.xisx PaQe 1 of 1 , Golder 

Associates 



September 2012 933-6154-005 

TABLE B-2 
LABORATORY TEST DATA (PHASE 1 TESTING) 

FORMER NEASE CHEMICAL SITE, SALEM, OHIO 

SAMPLE INFORMATION TEST 

Boring 
ID 

Sample 
Number 

Soil Type 
Sample 
Depth 

• -

Permeability 
ASTM D5084 

(feet-bgs) (cm/sec) 

SB-10-G03A& G2* Sludge 5-7 4.07x10-^ 

SB-10-G03B G4* Clay 10-12 1.35x10"' 

SB-12-G12' - Silty Sand 20-21 4.04x10"' 

GW-11-02 SA-2' Clay 15-16 3.85x10"° 

Notes 
1. Samples denoted with a" *" are thin-walled Shelby tube samples. 
2.denotes no sample number assigned. 

See Section Phase 2 Geotechnical Laboratory Test Data 
S/S/S Mix Design for Tables B-3, B-4, B-5 

G:\PROJECTS\1992 - 1999 Projects\933-6154-005\ll!l OU-2 Interim Design Report\Appendix A & B\ 
Appendix B tables.xisx Page 1 of 1 , Golder 

Associates 



Particle Size Distribution Report 

SIEVE PERtSMT SPEC* PASS? 
SIZE : FINER PERCENT tX«»NO) 
P'&O 100^ 

0375 983 
«4 963 

«I0 92,8 
#20 m 
m 86A 
#60. m 

.#io6 74J6 
#200 683 

,Dat*: mvmn. 
JLT Laboratories^ inc. 

Cahonsburd. PA 

Client:' Colder Associates-/ Ru^eaOii^anies 
Prpiect: NeesejOtunieal-ROC 

SiilcauQhlo 
PfTtlecaWo: 10 ilSure, 

teeiedByi^ Checked Bv;JB 



Particle Size DistributiQii Report 

100 

90. 

90 

70 

00 

SO 

'iiiilliSi a |l§ 
i ! 

v> 

10 

0 i? •oOT 100 oSi 

*>a» 
QKAiN sizfc- mm. 

1 %Srav(t I KSaiui 1 1 HFlnaa 1 *>a» Coaiw j Fine CibaMa Hiadluia Fiaa Silt r.. tsst 
0.0 Oil: j IT.1 5:9 9;2 255 ! 24.9 1.73-

SIEVE 
SIZE 
0.75 
pip. 

P375 
M. m no 
m m, 
noo 

PERCENT 
BNER 
100.0 
945 

tes 
iissi 
72.7 
mA 
50.4 
51:7 
4Z2 

SPEC.^ 
PERC^ 

piO'CpifnsEiwiiAu iKuinOed) 

PASS? 
rgi 

PL* Pirf 

030*= 0ii)lS7 

AipRfCdWe»15;89& 

.10-G02-G2B Date: 06/l^dl l. 

JLT ydboFatorles, Inc. 

Canonsburg. PA 

DRent:. GokfcrAaHX&tesrAujti^'CkgfiniGs 
Pipjeet: Neaw Comical'IbOC 

Salem, ̂ ip 
PrtaloctWoi 10LR2277.01 

Tos^By:^ Ch9cksdBy:JB_ 



Particle Size Distribution Report 
? 4* -Se 

GRAIN SIZE-rom. 

v,*r %.amvai. SrSanit %Rn9» v,*r Coarea ! Fhw NMlum ] RIM Sik Cfay 
0.0 0.0 1 2.4 2.9 3.8 1 11.9^ 39.8 172 

SIEVE 
SIZE. 
0.5a 

:mo m m 
«100 
#200 

PBtCENT 
RNER 
.100;a 
^.1 
^.6 
94.T 

8SJS; 
Rl-tf na 

SPEC.* 
PERCEHT 

PASS? 
i*^Q) day 

.PL= U: P|o 4 

0.^34 

Pto= 

USC&5 iEI^NitL AASHTOB 

o^ia 

AsrKic^W(^~i22fli 
Specifit ptavi5^.?» 

Remailta 

sp9dfuaacn.provUe<Q 

.LScalfon: Si^ Ohio, 
SampiS Number; gB-K^HOOZ^p A Hf.-\Q 

JtT Laboratories^ inc. 
met 

Canonsburq^ PA 

Client PejldKAi8oci9tes/Rutge».OisarnGs 
Pi^ect Meass dieinHal-ROC 

SalenitOhlD 
Protect Wo; 10LR2277.01 

TeSSBClBy:JBL. Cljnoiced JB 



100 

.dO 

..BO 

TO 

60 
I. 

E 60 

40 

30 

20 

4 -s-- s 

Particle Size DTetributlon Report 
a 

"S 

id: 
fi lit 1 I 

N: 
10 

100 «;01 

5t;+r 

0.0 

•% 
Ooaiiw 
7S 

Onm 
1 RIM 
:t . I4J 

T 
(gRAlNSlZE^mpt 

.Oieaml 

0.001 

r?^MrrrnTr!« 
I4J ] 153 !. tis i 8.1 

•XFlii-
snt 
Zi2 

_ei2_ 
^.R 

SIEVE PERCENT SPEC:* PASS? 
sm FIN^ PER0ENT PC^NiB) 
I.DO .IptMl 
0..75. 924 
OJD 924 
ffj.75. M4 

#4 7>4 
#10 03.0 

513 
m 46.t m .•43'3 

«1Q0 4U0 
4200 3«;0 

Qmtsnijnated Sand-

PU= 

Dgo» t0.5SS7 

Dio= 0.0O55 

U8C^ SM 

A»-Ree*dM/C"S.S^ 

jlSaleo^Ohio. 
NorobonSB-iOGOZ-aTS Dei#; a 1032 Dste: 06/27/2011 

JLt LaK}oratoHe$, Inc. 

Ganonsburg. PA 

Clieot:. Oa^ Assodatcs/ibdgenbi^^ 
P.rc#(»; NeaseGi)ein1c^. -RQG. 

Saleffii OaiiBi 
PrmactNe; xiixtrriJii mss. 

Tested By:^ Cheeked BV:JB 



Particle Size Distribution Report 
s 

GRAIN JQCk. 

tA 

KemvBi 
JlM. 

0.9. 3.4 1 5.5 } . H.i I 173 

XfFliM* 
8tlt 
4W 

WW 
18.6 

neVE PERCENT SPEC:* PASS?. 
m FINER PBtCENT oc=Nbi 
D.SO: 100.^ 

fli73 oo.i; 
•:«4. 96.6 

#1Q 91:1 
.«?b ••8M 
MO 77.0 
#60 70.a 

#190 64^ 
::#2O0. 39.5 

SB- l O.G03 A & SB-10-G03B 

PL» iw 

oi^&i3 

USCSt^ 

Sf 

Br--
;0136 

0.pii?3 

PI= 8 

D0o=d. 

Spebilic.Qra%^12j69 

HamarTa-

JLT Laboratories, Inc. 

Canonsburq. PA 

CiliiB.nt; Colder Asj^iattt/Bitfgeit.biBai^ 
Pmject NeascGhemipal^ROG 

.S8ieiii,.0lik> 
PtntactNo:. 1613^77^1 

Data; QjS/lS/^ll 

TaatedBvt RL ChaetodBy:^ 



Pailicle Size Distribuiidn Report 

.100 

ao 

i i g-j i i t i 

i^Q 

to 

60 

SO 

40 

30 

20 

10 

u 

Toff •# .Ml 'KMSI 
GRAIN SIZE > mm. 

%Gnv«i %Siind KPIhto 
Coaim Pliw CbaiSB Rtodhntf nn*. am Ow 

0.0 ttO . -OJO O-O 0.0 0.0 44.1 55.9 

SIEVE 
SliZE 
ma 

PBicatt 
Fi'wteR 
JOOJJ 

P^CENT 
PASSt 
QfeNO) Shsiby Ti^ ' .$lod||e 

PLP 

Dgo= 0.025+ 

P|a 

0.0065 

USCS> 
CtasBfflcation-
~™A?Md= 

Ifamaito 

Data: 06/20^011 

JLT Laboratories, Inc. 

Canonsburg^ PA 

Client: Golder AsaociatM / Rutgeit Qisanics 
Project: NeaMOiemteal-ROC 

SaJemfOliio 
PlPleetNo;: 10LR2277M Jby!i= 

Te^^.SU_ cliecfcedDy;]j[a. 



SUMMARY^ OF FLEX WALL FBRAffiABlLnt 
TBST.RESULTS 

Amil>^5084;(««jtbodA) 

Clieht-
i^j^'ectLocadra 
SatirlSlfijflibet 

.^niiiEeD^: 

Oolder / 
Nease Chemical, Qkib 
SB-l(H3B03ArG2 
Shiislby Tube - Ponjus Sludge 
5 to 7.ftet 
NotUstbd 

Date 
lob: No. 
Tested By 

Spec..Cinvlv 

06/i«y20i.i. 
101462277,01 

BL 
m 
2.55 Assumed 

l^yadcfti Propfe^ Psto.. 

ItOdaitHW (in) 
InitialD&meto tin) 
Initial Wet ( g ) 
WetDepsity ( pqf) 
Moiistuie Ctpteiit % 
Dry D^iity Cpcf) 
Ini^ Void Ratio 
^turhtioa 

4.00 

583.70 
88:93. 
87.68 
47:,38 

2.35'82 
.94.8 

FmalHiBi^ (in) 
FihaiDtameter (in) 
RnalWetWe^.<l) 
WetXtensi^ (p^) 
Moisture Ccmtftnt.% 

.Dty Densiity tpcf ) 
Fmai Void Ratio 
Saluratib)V..56' 

3.90 
2.76 

572.00 
.93.17 
83.92 
50,6jS 

2.1410 
.100,() 

Fluui 
Cdl FreSsuie psi) 
Head Water ?5l) 
taitWa^ ^si..} 

De-Aited. Water 
63.00 
56,80 
53.^. 

Effective. 
GohiSnfngPreasure (pi>9 
(^ient 

10 
25.4g. 

PteHfleaMHtv Input Data 
ForLMtDh^.Pbiiit 

(ch) 
(in). 
(S(^;} 
(Pd) 
.(nun) 
(DeigCl 

14.70 
3.90 
5:99 
3,60 
6.00 
20,6 

4,Q0E4n 

TJ)OE.AH 

l-OOiE-d-l 

I 

p 2 4 6 8 
Rwdlrtai. 

10 •« 
PESMEASnjIYvK ^OTEHWS 

Cbmppted Fenueabiiity 

() .at pi PegRe» .C 

iLT Laibdratorids, Inc. SB-1.Q-GB03A^2 krGB03A-^2;:Sludge-Tube,123\FF-Gd1d4^ 



Particle Size Distribution Report 
I g .1 -ii it 

%r»«-
.KOimel %$aiicf SkFlnte 

%r»«- coarse Fins. Coacse Msdlwfi . Flim. ent Ctey 
0.0 0.0 2.0 3.0 6.6 13.» 4i6 .32J0 

SiEVE. PERC^ SPEC; PA»7 
SEE PINER PERCENT tX-ND) 
0.75 I.OO.P 
040 99.2 

0475: 99Jt 
#4 9kQ 
m 96-0 
«p. 
IMO : »M . 
#60 84,6 

^lOtf 80.? 
74-6 

GiaposHc. 

PL- 24 

Dorp 0.5822 
Ds^ :o.0p^o; D?? 

ML 

AttarfaeriB Untlts 
Up 32- Pl« ;« 

n Dgfls p.orjfi 

As^ftu^d M/C»24.65« 
RynaiifcB: 

Location: Sidenw Ohio 
sample Numtwr: SBIO-QO5A^4 Depth: ID to. 12/GS. pate; ^7/2011 

JLT Laboratories, Inc. 

Gahonsburq. PA 

cnent: OdldBc Assodatet/RutgeisOtsanlcs 
PKdMt KedseCheWcd-ROG 

.^eoi, Ofiib 
PrrieotNo! 11LR22T7.02 

TaatedBv; RL CHecked By: JB. 



Particle Size Distributioni Report 
ojiii 

;*+r .%Geival ^Saiid HFInn ;*+r 
Cosisa' 1 Fliw Coanie UMttani 1 FiiA em Ctal 

0.D 0.0 1 4.1 33 7.8 1 173 HA 433 

SIEVE P&iCEHt cneo'^ 9n9U* PASS? 
SKE FINER PERqENT (XPNO) 
0.50. 100.0 
0374 97.8 •& 95.9 

^92jD 
m .87.0 

84.2 m 79.4 

ioOo : 
73.9 
.46.9. 

ShejbyTube 

PL= W 

loira 

USCS= ML 

AttBtbBraUmHs 
LL= 23 PI= + 

DBO= d-024); 

Specific.iGa^9 .'^2.^.4 

Ramarlai 

OA i^Cealm.^idpd]| 

Lbf»Umi:Sakiiiii,( 
StOi^la Number:.: ;D9ptb: iOtal2 bale: OOAiQaait. 

JLT LabomtOFies, Inc. 

tianonsbUFa. PA 
Tested By. M 

dienti Gdder A.si^ifl9s./ll»>gpa Ofgu^ 
Prefwt: NeaseChemi^-ROC 

Figure. 

Cheeked Bv: JB 



SUMMARY EESMEABiLITY 
TESTREStlLTS 

ASTM p-$pa4 (Me^ A) M 
Cliai 
PtpjMt LoiWtioii 
S^Ie Niiintifer 

Simple Date 

Colder / Rut^is Qi^ib; 
Neaae/^eniical) S^em, Qliib 
SB-IO-G^B^ 
StBsIbyTiite-CIIay 
ib.to 12 feet: 
Not Listed 

Date 
Job No. 
Ti^£y 
CheckedBy 

Spec;dnyily 

06/16/2011 
IOLS2277.01 

RL 
JBJr 

2,74. A^uoied 

Hitysfcay P^peity tHifa 

loitiitl Ki^ ( in ); 4;00 Fin^l Hdglit . (in5 3.97 
ihidklDianietec (in)- 2.82 Fink Diameter (to) ; 2.8b. 
Initial Wet Weii^ Xg.). 895;10 Final Wet Weigbt:(g) 886,10 
'WetDens^ (ppf) ,13637 WetDensi^ (pcf j .t. 138.46 
Moistutie Content % 16:78 Molst^ Ccm^ % : 15.59 
Dn'PCTs^ C pcf ) 111^7^ Dty benslly ( pcf) : U^.TiS 
0#al Vbid Ratio 0.4642 Final Void Ratio : 0.4273 
jSfftjiatipn ,5i. 99,1 Saturation : 100.Q 

Pluiiil 
GellPres^re psi) 
ifeadWatiar ssil 
lua Water }si) 

De-Aired Water 
65;00 
56:^ 
.53.20 

TeStPki^qiiflara 

Bffectire. 
PwHfrhihj;. P£e3$ltt« (pSl) 
GnuUent. 

10 
25.0^ 

Flow, Q. 
Lens^X 

l^eadj-il 
TIine»t 
Tejnp, T 

Cpsi) 
(inin.); 
(DegC) 

raiBMEABlLITY^ K 1.35EW)0? { an/see .) nH 20]>t«i^ C| 

JUT .Laboratories, iha SB-10.-GB-03B-Q4 it.GB-03B^4.Tube.123\FF-Gpl<l-Rytg 
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100 

00 

t 8.1 f I 

80 

10 

M) 

SO 

.00 

"it 

20 

ID 

100, TI- Tsr 0 '?3M 

•w+a? 1 KGimvat t %Satid \ 1 KFbiM. i •w+a? 
CMtaa 1 sot Clay 

0.0 8.1' 23^.1 1 95 i 10.5 i 125 1.95 163 

aeve PERiS^T SPEC,*' PASSr 
9CKE FINER PERCENT JX=NOJ 
im 1003 
m. 9J.9 
030 jp3 
0379 •Krl 
#•. S8.8 
«0. 59,3 
#20 5Z8 
#40 48.8 
#60.. 44.0 

.#100 4U 
#200. 36.0 

.^. . rr 

MotertHi pwffrtptlon 
PCSuid 

PU= 

090= i7.92«0 
D|5»03isa 
DiO« 

SM 
Roirtairte 

D»pt»ti3Jtoi:4 

-jl f I. ahftrafnripa in/?. ] fcHant: Polder Assoctatw/Ruiecaa Oirganieg 
! Pretleet; Nqtsepkemk4- B.0C 

. . _ Qhip 
Canonsburg, PA IprofeeiMdi 

Date: 06/27/2011. 

Tested By: ̂  Checked BV:JB 



SUMMARY OF CONSTANT HEAD 
PERMEABILITY TEST RESULTS 

ASTM 0-2434 - 2j Inch Diametar Pemeameter 

jvr 

Client 
Project Location 
Oescriptibn 
Sample ID 

; Colder 
: Salem Project 
: SiltySand 
: SB-I2-012 

20 to 21 feet 

Date 
Job No. 

Tested By 
Checked By 

02/03/2012 
12LS254e.01 

RL 
JB 

fhynail Property PM til 

Height ; 
Diameter ; 
Wei^ : 

Dry Density 

4.00 in 
2.80 in 

799.00 gr 
112.45 pcf(*) 

Sample No. 
Replkate No. 

Bearing Load (psf) 
Water Content 

Maximum Diy Densi^ 
OptimumMoistiire 

SB.12^12 
N/A 
0 

9.8 % 
NA pcf 
NA V. 

TRIAL TRIAL TRIAL TRIAL 
I 2 • . 3 4 

Head (1): Top, cm 31.8 31.5 31.3 31J 
Head (2)Bottom, cm 14.6 14.4 14.4 14.4 
Delta H m 6.77 6.73 6.65 6.65 
Flow.Q cc 86.00 84.50 84.00 84.00 
Tiine,t sec 240.00 240.00 240.00 • 240.00 
Temp.T DegC : 19.40 19.40 19.40 19.40 
Len^.L in 3.00 3.00 3.00 3.00 

PERMEABILrrY(cm/Oec):R.07E^)03 I I 4.02E-003 I | 4:04E-003 | | 4.04E-003 I 

AVERAGE FERMEABlLrrV ; URMiH cm/sec 

IcB * Temp. Coiractiian Factor for 20 Degreea 

whero: k a pefmeaUHy 
QaQuanOtyofRow 
L»t«neihofnowpnili 
A "Area of Sample 
H " Hsad Dlirsrance behween Manometein 
l'=Tlni0otFlbw.Q 

Comments: 

O (tompacled as spadfM by Client 

Jif Itifarafartai Inc. 
938 S: Genual AveiW!,Cannaburc.Pl. 15317 tU; 724-744^1 Fam 724-743-4261 

Salem Project SB-12-G12 K-SB-12-G12.WK4/FF-GolderSalem 



uu 

Particle Size DIatribittioii Report 

KiMwl 1 %8Md 1 %Pliiw 1 
•COMW. 1 NM. tCohnal Hedluiii j' PIm sm «la« 

0.0 oat • 3.4 1 6.1 i M. I l».6 202 42.ft 

SIEVE PERCENT EPEd/ PASS? 
SIZE FINER PERCENT IX-NO) 
0.50 100.0 

S37J 99^. 
M: . 96.6 m 90.5 
#20 «5.2. 
#40. 
#«o. 25A 

#100 69.0 
iQOO; 612 

Shelby l^e 

13 

^ i:S59S 

U$G8» ML 

Ltmita 
Pl= S 

CtaBrffteaitibn 
/WSHTQ® 

As=.iUc'dM/c=io;nii 
•SpwlfloO^=2;9()-

.(tto.qiecific^tipn jawiiW) 

Depth: U tp is Date: CN^O/^It 

JLT Laboratories, liic. 

Canbnsburg, PA 

Client GoUerAetoe!ates/RiJri$ets.Qi^'cs 
Pro|ept l4easeCheffli^-|lOC 

.S(t].etn,OluQ. 
FreleaNo: lOLazgnJl Rgurg. 

tastad Bv: RL Clhecked%f 



SUMMARY or iFtEX WALL PESMEABILITV 
TESTRE^TS 

:^TM D-5dS4:(Meth«j.A); 
JLf 

Pibjii^ Location 
S^piQ.Nu^boc: 

iGolder/Rutgwspiiganic pie 
Nease^juci/Salcm, OWQ vJob fiQ. 
^'2 Te^By 
Slwlby Tube - Oby Qiected By 
15 to 16 .feet 

Oi^l/2011 $pcc: C^vi^ 

06/16/2011 
lOLS^'lT.O.I 

RL 
JBIr 

2.70 Assumed 

TnMa|.HeigjA (# ) 
ituaiDiaihbfet ( iii > 
Initial Wet Wei^t (g). 
W« Djensiv (pbf ) 
Moiiuie.C:nifeat % 
ihyDeiisby (pof) 
liii^.Toid^tip 
ISaj^don,%:; 

3;55 FiDulH^lit (in.) 3.S0 
2v8Z jPuii Diameter ( in ). iM 

765:30 FmalWetWel^ (g> 762.90 
13.1.37 Wet Density ..tpef) 134.74 

17^75 Motsfeie (^ntenC % 17.39 
iitsr Dty Density (pcf) 114:78: 
0.5123 Find Void Ratio 0.4701 

.93.7 Saturation,% 100\Q 

IfeiAitcti Wafer Effedire 
65.00 Confhimg-Presstire : 10 
56.^: Gradient ; 25.23 

FhM 
CeH Ptesiue ^i) 
Head Water id) 
TailWafef ^Si) SS.40. 

Priliiieflliaav linmt Data 
iFbr l^ttBata Ppiiit 

Flow,.Q 
Leitigfii,L 

TiiMe, t 
Temp, T 

(«») 
Cm) 
( Sqin ). 
(pd) 
(min) 
<DegG) 

3.40 
3.50 
6:i6 
3J0 

1441.00 
20.6 

IJDO&S; 

EWpMJTlTO.'Oaw 

F£RMRABI14T;Y, K 3;8SE^ (fm/sK) 20Regime 

JLT Laboratpilieai Ih& :Sa-2. K^-2atT5-T iibOil 23\FF^Id-Rutg 



100 

9o: 

Particle Size Distribution Report 
8 9 & i it iiii 4- i I 1 
i 1 

.90 

70 

«e 

•i t 
-r-j 
i ! 

40 

30. 

l^si ' ' 
t 
\ I 
i 

:J- I 

I 
I t 

20 

10 

0 

li 
I i 

too 

I i 
.1 f 

T-f 
t t 

J t 
01. .aoj TJST 

**r «GravbT KSBIMI I^FInw **r Ca«i«9 ! FteA Caarin Hadlum una 8iH CI« 
0.0 0.0 ! a.1 92 11.5 .10:8 225 37J 

jBI^ PERCENT SPEC." PASSt 
aoE FINER PERCm (X«NO) 
OiiO .100.0 

Oi3.7S 973 
U 915 mo S2.7 
m 75.6 
m 712 
m 67.7 
*m 64.4 
#200 .60.4 

(DQ q^ric«|im.pi^E^ 

sS^|^Nw»bSrf^«^ 

Gli702-SA.-3-!5rM 
^enVv>-ll-02^ 

B.= t9 

D9O= 3.9106 
0.0125 

D.ip» 

USCjS= CL 

PI? U 

DBC^ 0,069:9 w 
ClaBBlfleattort 

MSHTOs 

9pec]& Qraw^ = 

O^te: 05/1S/2Q1.1 

JLT Laboratoriesv inc. 

Canonsbum. PA 

t«8ted By; M 

Client: Colder AstKiatps./ Ru^tsO)s;Uiie(~ 
.Project Mc^Chemicai'-I^C 

Saien^Obb-

ProlWANo: T0LR2277,01 

Cheeked By: jig. 



Particle Size Distribution Report 

8 i iii 

Gf^|NS|ZE-mm. 
*o" 

Coma 
%0?aval 

r Rna 
%SBnd 

CoaiBa I Madlum FIna 
% Flnas 

SUt _C!a_ 
0.0 4.6 5.3 8.7 15.5 36j> 35.9 

SIEVE r>ERC^T .SPEC.* PASS? 
SIZE ftHER PERCENT 0(»NP) 
0.50 IQO.O 

0.375 98.3 
1914 95,4 
#10 «),,1 
#20 85:2. 
#40 81.4 
#60 76.8 

#300 71.5 
#200 65.9 

Impacted Soil 

PL= 

PgQS 1.9551 
0.0110 

0^0= 

USCS== 

_85='2>808 
Dao-^ O-ooeq 
Cu= 

iTb= 

AJ-Reo'dM/C'=27.1% 
Ftomkrka 

Location; Salem, Ohio 
Sample Number: SA-j^ Depth: 20-22 Date: 06/16/2011 

JLT Laboratories, inc. 

Canonsburq, PA 

Client; Oolder AssoOiates / Rutgers Qrganics 
Project: Nease Chemical - ROC 

Saletn, Ohio 
I ProlBct No: 10LR2277.Qi 

Tested By; ̂  Checked Bv: JB 



ATTenBERG LIMITS DeTERMINATlOM 
AmiD-4318 

CUENT: Gdlder Assdd&les 
$i?iepi. CftuQ 

SAMI^IDi SA4 at20td2^ft 
InjfeiictedSoa 

JOBNb.: LlLffi277.0i 
DATE QF TO 06/2D!/2ajl 
TESTO8Y: MI^ 
CHECKEDBY: JBjr 

LIQUID UMfr DETERMiNATlON 

Can. No. AT-127 AT-333 AT-26 AT-lg 
Wt Qf wet soil + can, g . U.1945 u:3g^ 13.7741 12.7246 
WLofdiywi 9.358S 9,5300 11.36S 10.6375 
Wt. bf Cin 4.3204 4.2820 4,3274 4,2946 

soDjig' . , 5.03S2 5.2480 7:0348 6.3429 
Wt of Moisture, .:p 1.K59 1.8593 2:4119; 2.0871 
'Water icpntoit, % 36-44 35.43 34.29 32.90 
NOJ of blows . 15 20 28 .37 

40 

is 

S 30 

25 

• . ' 1 ) 
L:l k- i 

1 
1 J • • : 

1 

1 
1 

. ..jL.. 

10 100 
No. of Blows 

UQUID LIMIT 
PjUSiiTIC LIMIT 
PUSTlClTy INDEX 
CLASSIFICATION 

35 
23 
12 

PLASTIC LIMIT DETERMINATtON 

CWNQ;. ,AT-50l AT-2 
Wt. of wet soil + can, g . 5.0782 5.0966 
Wt,ofdry si 4.9294 4.9436 
Wt. of GaSi 4.2932 4.3008 
Wt.6f dry sofl. g .0v6362' 0.6448 
WLofMbisfufftg 0.1488 0.1510 . 
Wafear i cbqfcnL % '23.39 23;42 
FlastteLimit 23 

JLT 

^Bm,,Oh1o SA4 st20tp22ft Att;Sa-4.;WK4./FF-GdfilWood. 



PHASE 2 GEOTECHNICAL LABORATORY TEST DATA 
S/S/S MIX DESIGN 



September 2012 933-6154-005 

TABLE B-3 
LABORATORY TESTING PROGRAM FOR S/S/S MIX DESIGN (PHASE 2 TESTING) 

FORMER NEASE CHEMICAL SITE, SALEM, OHIO 

Boring ID 

Sample 

Interval 
Partial Interval 

for Specimen 
Composite ID 

Moisture 

Content 

Sieve Analysis 
(with 

hydrometer) 

Atterberg 

Limits 
pH 

(feet-bgs) 

Partial Interval 

for Specimen 
ASTM •• 

^•102216®-
. ASTM D422 ASTMD43J8 

ASTM 

D4972 

SB-12-G09 

O
 

C
O

 o
 n.a. 

SB-12-G11 

o
 

CO o
 4.0-5.0 

SSS-01 X X X X 
SB-12-G15 b

 

C
O

 

b
 

4.0-4.5 
SSS-01 

SB-12-G15 8.0 - 12.0 

o
 

b
 

o
 

C
O

 

SB-12-G14 8.0 - 12.0 n.a. 

SB-12-G13 12.0-16.0 n.a. 
SSS-02 X X X X 

SB-12-G12 8.0-12.0 n.a. 
SSS-02 

SB-12-G09 12.0-16.0 n.a. 

SB-12-G10&G13 

o
 

C
O

 o
 n.a. SSS-03-01 X X X X 

SB-12-G10 8.0-12.0 8.0 -10.0 SSS-03-02 X X X X 

G:\PROJECTS\1992 - 1999 Projects\933-6154-005\llll OU-2 Interim Design Report\Appendlx A & B\ 
Appendix B tables.xisx Page 1 of 1 , Colder 

Associates 



September 2012 933-6154-005 

TABLE 8-4 
LABORATORY TESTING PROGRAM FOR S/S/S MIX DESIGN (PHASE 2 TESTING) 

FORMER NEASE CHEMICAL SITE, SALEM, OHIO 

SAMPLE INFORMATION ' TEST 

Slurry Unconfined Compression Strength 

IV- Permeability 

Boring 
ID 

Sample 
Depth 

Composite 
ID 

Material Treated 
Groundwater 

Added 

Bentonite Cement 
7-day 10-day 14-day 28-day 

Boring 
ID 

Sample 
Depth 

Composite 
ID 

Treated 
Groundwater 

Added 
Added Added 

7-day 10-day 14-day 28-day 

Using Tap 
Water 

Using Site 
Groundwater 

(feet-bgs) (Litre) (grams) 
(% by soil 

wt) ASTM D1633 ASTM DS084 ASTM D7100 

SB-12-G09 4-8 

SB-12-G11 4-8 
SSS-01 Sludge 10 500 3, 6 and 12 X X X X X X 

SB-12-G15 4-4.5 
SSS-01 Sludge 10 500 3, 6 and 12 

SB-12-G15 0-13.5 

SB-12-G14 8-12 

SB-12-G13 12-16 
SSS-02 Clayey Silt 10 500 2, 4 and 8 X X X X X X 

SB-12-G12 8-12 
SSS-02 Clayey Silt 10 500 2, 4 and 8 

SB-12-G09 12-16 

1. Permeability test was performed on selected composite samples based on results of unconfined compression strength test. 
2. Site groundwater was recovered from monitoring well TW-06-14 
3. ASTM D5084-10 Standard Test l\/lethods for fi/leasurement of Hydraulic Conductivity of Saturated Porous IVIaterials Using a Flexible Wall Permeameter 
4. ASTM D7100-11 Standard Test Method for Hydraulic Conductivity Compatibility Testing of Soils with Aqueous Solutions 

G:\PROJECTS\1992 -1999 Projects\933-6154-005\i!ll OU-2 Interim Design Report\Appendix A & B\ 
Appendix B tables.xisx Page 1 of 1 Colder 

Associates 



September 2012 933-6154-005 

TABLE B-5 
LABORATORY TEST DATA FOR S/S/S MIX DESIGN (PHASE 2 TESTING) 

FORMER NEASE CHEMICAL SITE, SALEM, OHIO 

SAMPLE INFORMATION ; TEST 
.••"vygLV-, 

Composite 
ID 

Material Cement Added 

Unconflned Shear Strength Permeability Test 

7-day 10-day 14-day 28-day 
Using Tap 

Water 
Using Site 

Groundwater 

(% by soil wt) (cm/sec) 

SSS-1-1-3 3 11.1 12.7 14.8 16.2 Not Tested 

SSS-1-2-6 Sludge 6 46.2 64.9 76.2 86.6 5.27x10"' 2.76x10"' 

SSS-1-3-12 12 105 188.1 239.9 268.7 Not Tested 

SSS-2-2-4 2 13.1 13.4 17 22 Not Tested 

SSS-2-1-2 Clayey Slit 4 22 27.1 31.8 40.1 1 2.85x10"' 1.01x10"' 

SSS-2-3-8 8 29.3 37.2 40.5 56.3 1 1 Not Tested 

G:\PROJECTS\1992 -1999 Projects\933-6154-005\!!!! OU-2 Interim Design ReportVAppendIx A & B\ 
Appendix 8 tables.xisx Page 1 of 1 , Golder 

Associates 
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Classification Test Data 



Particle Size Distribution Report 
^ 4i 4^ ii 

*+»" 

0.0 

KOrayM 
GRAIN 9IZE-mm. 

COTBD RlW 

0.0 42 
I.' 11 

4.4 I 

KSand 

7.5 
RM 
7.6 

%Riin 
snt 
55.0 

cay 
21J 

SIEVE PERCENT SPEC.* PASS? 
SIZE FINER PERCENT (XWto) 
0^0 100.0 
6.375 99.2 

#4 95.S 
#10 91.4 
#20 87J 
#40 83.9 
#60 80.9 

#100 78.0 
#200 76.3 

Waste Product 
(Odor Shnilar to Kiwi Shoe Polish) 

PL= NP 
Atterfaera LlmHs 

LL= NF Pl= NP 

OorF 1.4550 
•50= 0.0271 
DlO= 

CoefFldante 
•36= 0J195 
D3O= 0.0081 
Cu= 

DBO= 0.0406 
DI5- 0.0023 
Ccr 

USCS= IVA 
ClassIflcaftiorT 

AASHTO a 

A8-Rec'dM/G= 
pH = 6J3 

Remarks 
35.4% 

(no fpecifieitiaD pravided) 

Location: ROC Salem 
Sample Numbon SSS-01 Date: 04709/2012 

JLT Laboratories, Inc. 

Canonsburg. PA 

Client: GoIderAisociBtBs 
Project: ROC Salem 

Protect No: 12LS2S46.01 

Tested By: .BL. Checked By: ,ig_ 



100 

00 

60 

70 

60 

SO 

40 

30 

Particle Size Distribution Report 

i it t s §88 § i 

^i,i 
% 

20 

10 

0 iraff 100 10 0.01 

*+r 

0.0 

KGmoi 
GRAIN SIZE-mm. 

0.0 
Fine 

nawid 
Ha (Hum 

6.4 I 6.7 I 113 14.8 

HBhm 
SHI 
29.5 

_agL 
31J 

SIEVE PERCENT SPEC.* PA8S7 
SIZE HNER PERCENT (X=NO) 

050 100.0 
0.375 97.7 
U 93.6 
#10 86.9 
#20 805 
#40 75.6 
#60 70.7 

#100 66.2 
#200 60.8 

• 

Brown Low Plastic Cl^ey Silt 
CompoaitB of Boring Samples 

PL» 21 

Dgo» 2.9044 Dgs" 15765 
05^ 0.0268 D30= 0.0037 
DlO= 

USC&= ML<X 

A8-RBe'dM/C=:125% 
pH=6.42 

Pl= 5 

0.0677 

(na ̂ edfication providBd) 

Location: ROC Salem 
Sample Number: SSS4)2 Date: 04/09/2012 

JLT Laboratories, Inc. 

Canonsburg, PA 

Client: OoiderAssadates 
Project: ROC Salem 

PrelectNo; 12LS2546.01 

Tested By: ̂  Checked By: JB. 



Particle Size Distribution Report 

0.CO1 

*+3" %Orav«l 
Co«i«0 niM 

GRAIN SIZE.mm. 
SSand 

Coane Medium ant .OSL 
0.0 0.0 2.8 23 S3 6.9 56.8 25.9 

SIEVE PERCENT SPEC.* PASS7 
SIZE FINER PERCENT (XPNO) 
OJO 100.0 
0J75 9i6 

#4 97.2 
#10 94.9 
m 923 
#40 89.6 
#60 86.9 

#100 843 
#200 12.7 

Waste Product 
(Odor Similar to Kiwi Shoe Polish) 

PL= NP 
Atterfaero LhnH 

LL= NP * Pl= NP 

Dgo" 0.4620 
O50- 0.0135 
DlO= 

CoefBctenta 
Doca 0.1761 
D3Q» 0.0067 

PBO« 0.0213 
0.0018 

Cc§ 

USCS= N/A 
aa -uiaBSiTicanQfi 

AASH T0= 

AfrReo'dM/C=-
pH=6.22 

Remarks 
44.5% 

^ «{wcilletdmpravjded) 

Location: ROC Soloa 
Sample NiimlMrSSS^3-l Date: 04/09/2012 

JLT Laboratories, Inc. 

Canonsburq, PA 

Client: OoJder Associates 
Project: ROC Salem 

^Fjgre 

Tested Bv: RL Checked Bv: JB 



Particle Size Distribution Report 

SIEVE PERCENT SPEC.* PASS? 
SIZE HNER PERCBIT (X^O) 
0.50 100.0 
0375 973 

#4 933 
#10 863 
#20 803 
#40 763 
#60 71.8 
#100 67.1 
#200 63.6 

Olo (peeiSeatioii provided) 

Location: ROC Salem 
Sample Number SSS-03-2 

Brown Low Plastic Clayey Silt 
Composite cfBarliigSanqtles 

PL= 23 ' 
Mtarbem Limtta 

LL= 30 Pl= 7 

Dgo= 2.8793 
050= 0.0267 

CoafBclants 
085= 1.5510 
DM= 0.0076 

D0o=» 0.0524 
0°^= 0.0017 
Cc-

USCS= CLML /W\SHTO= 

Remains 
A».RetfdMyC=17.3% 
pH = 6J9 

Data: 04/09/2012 

JLT Laboratories, inc. 

Canonsburq. PA 

Client GolderAssociatBs 
Prpject ROC Salem 

Prelect No: 12LS2S46.01 

Tasted By: _RL_ Checked Bv: JB 



Unconfined Compression Strength Test Data 



JLT LABORATORIES, INC. 
GEOTECHNICAL, QEOSYNTHETIC AND MATERIALS TESTING AND RESEARCH 

July 17.2012 
12LS2277.03 

Golder Associates, Inc. 
200 Ceotuiy Parkway 
Suite 200 
Mt Laurel, NJ 08054 

Attn: Andrew Haipur 

RE; COMPATIBlUrY TEST RESULTS/SAMPLE SSS-1-2-6 
STRENGTH TEST RESULTS / SAMPLES SSSMll & SSS4)2 
ROC SALEM - NEASE CHEMICAL SITE (93«154-50005) 

DearMr.Hiazpur: 

Submitted Wan are the results of compatibility testing per ASTMD-710DonxiiixsampleSSS-l'2-
6. Ibetestconuiieacedafter30daysofcizringusinggroi!ndwateridentifiiedasGW-TW-06-l2. The 
test ran for a total of 52 days with no appreciable change iq petmeability. Tbie results indicate die 
groundwater smiiple had no adverse effect on the sample. The Standard requires at least 2 pore 
volumes (3 inflow pore volumes) pass through the san^le. For this test 3.86 pore volumes paWl 
duough sample far exceeding die Standard for termination. 

UpcpnfinedStrepgthtest:? 
Also enclosed are the Unconimed Strength test results performed on six (6) mixes at 7,10,14 and 
28 days ibr a total of twenty-fbur (24) Unconfined tests. 

We appreciate the opportimiOr of being of service to you and look forward to worldng with you 
agairt- Should yott have any questions, comments or require additional information, please do not 
hesitate to call. Thank you. 

Sincerely, 

LABORATORIES, INC. 

Boschuk,Jr..PR.,C.F.E. 

cc; Rainer F. Doinalski - Invoice Only 

JBAnIb 
VirplOUcftAmTa 
Inl4l69 

938 South Central Avenue • Canonsburg, Pennsylvania 1531 7 Tel: (724) 746-4441 Fax: (724) 745-4261 



STRENGTH vs. CURING TIME Jtf 
CUefltGoldar AsBoctates 

Pn^ect: Satam 
PilnlDate: 0Seraoi2 

Job No.; 11LS2277.03 
PrepU^: RUJBJr 
Clik<dBy; JBJr 

Unconflhsd Strength Rsquframent: >orai5psiin28Day» Dote Fabrtcatad: 04/240012 

BUCKET SSS-01 Sludgs Material 

Strength vs. Cement Content 

• rihvBlniialh 
fOOvSlrangOi 

'* MOaySlnniglh 
«2tDw«ra"Slh 

BUCKET SSS-02 Clayey Silt Material 

60 

1.50 
1 

^40 

» 30 
Ti 
£ 20 

|io 

0 

Strength vs. Cement Content 
60 

1.50 
1 

^40 

» 30 
Ti 
£ 20 

|io 

0 

•aTDwShangOi 
•*1lDiy8h«lialh 
•*14Diyainiiglh 
•auDaySMnoih 

60 

1.50 
1 

^40 

» 30 
Ti 
£ 20 

|io 

0 

•aTDwShangOi 
•*1lDiy8h«lialh 
•*14Diyainiiglh 
•auDaySMnoih 

60 

1.50 
1 

^40 

» 30 
Ti 
£ 20 

|io 

0 

•aTDwShangOi 
•*1lDiy8h«lialh 
•*14Diyainiiglh 
•auDaySMnoih 

60 

1.50 
1 

^40 

» 30 
Ti 
£ 20 

|io 

0 

•aTDwShangOi 
•*1lDiy8h«lialh 
•*14Diyainiiglh 
•auDaySMnoih 

60 

1.50 
1 

^40 

» 30 
Ti 
£ 20 

|io 
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# 

aient: ' GoUerAssociatN 
PR^aet: SBlem 

Print Dale: 07/17/2012 
Job No.: 11LSiE277.03 

PrapidBy: RUJBJr 
ChkVBy: JBJr 

OatePafaricatod: 0«S«sai2 
7DayTaBlDala: 0901/2012 

BUCKET SSS-01 Sludge Material 

Mix WalgM 
arams 

Diameter Heiaht BulkDemsity Peak Strength Peak Stress 
lb 

WalgM 
arams kiehes inelws pef lbs pal 

sss-i-i-a 342.3 ZOO 4.00 103.7 36 11.1 
SSS-1-2« 360.0 2.00 3.98 100.0 145 46.2 

SSS-1-3-12 336.0 ZOO 4.00 101.7 330 105.0 

BUCKET SSS-02 Clayey Slit Material 

Mix 
ID 

weight 
grams 

Dtameter 
biGhes 

Helghi 
Indws 

BulkDemsity 
pcf 

Peak Strength 
lbs . 

PaakSlraaa 
PSi 

SSS-2-1.2 SSO.5 2J30 3S5 108.9 41 13.1 
SSSi-ZA .3a.2 2.00 3.95 107.0 69 22.0 
SSS2-34 ii8.B 2.00 4.00 102.6 92 29.3 

Fabrication: 
3-0a]«: 
7-Da^: 

I0-Oaye: 
lA-Dayt: 
21-Days; 
2S-0ays: 

Curing Dalea 
0404/2012 
0407/2012 
06/01/2012 
0SAMO012 
05/060012 
06/15/2012 
05/22/2012 

Uncenltnad Strangth Required 
16 pal In 25 Days 

No Test 
Tested 



# 

Client: Colder Assoclatu 
Pn^act: Salem 

PiMOata: 0Sn4/2O12 
Job No.: 11LS2277.in 

PrepMBy: RUJBJr 
CtiKid By: JBJr 

OatePatnlcatad: 04/24/2012 
lODayTactOale: 091040012 

BUCKET SSS-01 Sludga Material 

Mb Weight Diameter Height BdkDemsfty PaakStrenglh PeakStraaa 
ID erams Inchea Ihchea DCf lbs BBl. 

330.7 ^00 3.85 1014 40 12.7 
342.7 zoo 4.00 103.0 204 644 

1 SSS-1-5-12 1 340.1 1 zoo 4.00 103.0 901 180.1 

BUCKET SSS^2 Clayey Silt Material 

Mb 
ID 

WUgtit 
grama 

Diameter 
Inches 

Height 
Inches 

BulkDembty 
OCT 

PeakSbengih 
lbs 

PaakSirass 
gal 

SSS-Z1-2 351.5 2.00 4.00 100.5 42 134 
361.7 ZOO 3.97 107.3 OS 27.1 

SS&-2.68 34Z7 2.00 3.0S 105.1 117 37.2 

Fabilcaliah 
3-Daya 
7-Oaya 

10-Days 
14-Deys 
21-Oays 
2S43ays 

Curing Dalaa 
04/240012 
04/27/2012 
09/01/2012 
OSNM/2012 
OSlOa/2012 
0S/1SO012 

. 080212012 

UnconSned Strangtti RcQuired 
15 pel h2eOayB 

No Teal 
Tested 
Tasiad 



TRIAL MIX 14 DA Y STRENGTH RESULTS 
ASrMD-1933 JLT 
dent: GoUerAssodales 

Prelect: Salem 
Print Dale: 06A>8/2ai2 

Job No.: 11LS2Z77.03 
PrepMSy: RUJBJr 
CDMBy: JBJr 

Date Fabricated: 0404/2012 
H Day Teal Data: 0508/2012 

BUCKET SSS-01 Sludge Material 

Mbr 
ID 

Weight 
orams 

DIameler 
Inches 

Haigfd 
inches 

BuHiDamslty 
ocf. 

Peak Strength 
bs 

Peak Stress 
pat 

382.3 1.09 3.05 121.S 46 14:8 
339.9 1.99 4.01 103.7 287 78L2 

1 SSS-1'3-12 1 330.7 1 1.90 3.05 109.2 746 238.0 

BUCKET SSS-02 Clayey Silt Material 

Mbc 
ID 

Weight 
nraihs 

ITIameter 
inchea 

Hetoht 
inchea 

BulkDamaBy 
ecf 

PeakStHH^ 
lbs 

Peak Stress 
osl 

S8S-2-1-2 359.0 1.99 3.96 110.4 53 17JJ 
sssao^ 360.7 1.00 3.0S 111.9 • 90 31.8 
SSS-Z^ 342.7 1.90 3.00 105.1 126 40.6 

Fabricaimn; 
3^ys: 
7-l3ays: 

lO-Oays; 
14-Oaya: 
21-Days ; 
2&-Daya: 

Curtna Dates 
04040012 
04/27/2012 
0601/2012 
D5/040012 
05060012 
05/150012 
06020012 

Uncantlnad Strengm Required 
15 psi in 28 Days 

No Teal 
Tested 
Teated 
Teeted 



TRIAL MDC28 DAY STRENGTH RESULTS 
Asminua AT 
aisnt: GotderAaiodatas 

Praject: Saiam 
PirntDalB: 05020012 

JflbNa; 11LS2277.(a 
Piep^dBy: . RL/JBJr 
CMi'dBy; JBJr 

Data FabiAaled: MaV2/n2 
2BDByTa*tDalB; 05/220012 

BUCKET SSS-OI Sludge Material 

Mix 
ID 

Weight 
anma 

(^melar ' 
inches 

Height 1 
inchas . 

BulkDemsity 
oef 

Peak Siranglh 
iba 

PeakSbesa 
Dsi 

383-1-1-3 331.8 2X0 4X0 100.3 51 162 
336.4 2X0 4.00 j 101.9 272 86X 

i SSST1^12 I 341.8 2X0 4.00 103.4 844 288.7 

BUCKET SSS-02 Clayey Silt Material 

Mix Wblght Oiamalar .Height Bulk Damaity Paak Slcength PeakSbesa 
ID {new kidiea inches oef HM DSl 

3S0X 2.00 4.00 lOBX 6B 22X 
1 SSS-2-2-4 368X . 2.00 4.00 108.6 126 40.1 

337/4 2.00 4.00 ia2x 177 . 86.3 

Fafaricallon 
5-Days 
r-Oays 

lOOays 
IdrDeya 
21-Oays 
250aye 

Curtns Patea 
04040012 
04070012 
050112012 
05040012 
0608/2012 
OS/1SOD12 
08020012 

NaTasI 
Taslad 
Tesled 
Testad 
No Teat 
Teatad 

UncanOned Strangth Requkad 
ISpal In28 0aya 



t Short Term Permeability Test Data 

.f: 



JLT LABORATORIES, INC. 
GEOTECHNICAL, GEOSYNTHETIC AND MATERIALS TESTING AND RESEARCH 

RECEIVED 
JUN - 4 

G01DER-N.J-

May 31,2012 
12LS2277.Q3 

Colder Associates, Inc. 
200 Century Parkway 
Suite 200 
Mt Laurel, NJ 08054 

Attn: Andrew Harpur 

RE: GEOTECHNICAL TEST RESULTS 
ROC SALEM - NEASE CHEMICAL SITE 

Dear Htepur: 

Submitted herein are the results of baseline permeability tests (ASTMD-5084) performed on two 
(2) mix samples identified as SSS-l-2-<$ and SSS-2-2-4. Each sample Was tested after 15 d^s of 
curing naing tap water as the permeant to produce baseline permeability values. We are curieutly 
performing testing on duplicate samples using groundwater identified as QW-TW-06rl4 per ASTM 
D-7100, 

We appreciate tbe opportunity of being of service to you and look forward, to workuig with you 
Again, Should you have any questions, comments or require additional informatioii, please do not 
hesitate to call. Thank you, 

Sincetcily, 

)ORATOR1ES,INC. 

L Boschuk, Jr., P.E., CJ^JE. 
^President 

cc: Rainer F. Domalski - Invoice Only 

AicUiiinci 
fflAnIb 
\wpl(»enaM2IT2 
&iv#4757 

.9.38 South Central Avenue ' Canpnsburg, Pennsylvania 15317 Tel; J7241 748-4441 FaK; (724) 745-4261 



SUMMARY OF FLEX WALL PESMEABILirY 
TEST RESULTS 

ASTM D-5084 (Mettlod A) 

Client 
Project Location 
SaiT^le Number 
Age at Test 

Colder / Rutgers Organic 
Nease Chemical^.Salem, Obio 
SSS-1-2-6 Percent 
15 Days 

Base Permeabiliiy with Water 

Date 
Job No. 
Tested By 
Checked By 

^jec. GnyJ^ 

05/30/2012 
I2La2277.03 

RL 
JBJr 

2.70 Asnimed 

Initial Height (in) 3.96 FinalHeight (in) 3.97 
Initial Diameter ( in) 2.00 Final Diameter :(in.) 1.99 
Initial Wet Weight (g) 34a 10 Final Wet Weight (g) 346.60 
Wet Density (pcf) 104.05 Wet Density (pcf) 106.84 
Moiisture Content % 48.71 Moisture Content % 51.46 
Dry Density (pcf) 69.97 Dry Density (pcf) 70.54 
Initial Void Ratio 1.4115 Final Void Ratio 1.3920 
Saturation,% 93.3 Saturation,% 100.0 

Test Parameters 

Fluid De-Aired Water Effective 
Cell Pressure psi) 65.00 Confiiiing Pressure ^si) 10 
Head Water 3si.) 56.80 Gradient 25.03 
Tail Water jsl ) 53.20 

PenmeabiRty inpnt Patp 
For Last Data Point 

Flow, Q (CO) 23.30 
Lengthi L (in) 3.97 
Area, A (sqin) 3.11 
Head, h (psi) : 3.60 
Time, t (min) : 1441.00 
Temp, T (DegC) : 20.6 

1.00E-5 

1.00E-6 

1.00E-7 
2 4 6 8 

BapsedTlme-Dayi 
10 12 

PERMEABILITY, K = S.ZTErWJ 

Cwpnted Penneabaity 

(ion/sec) at IB Degrees C 

JLT Laboratories, Inc. SSS-1 -2-6 Percent k-SSS-1 -2-6 Percent 123\FF-Gold-Rutg 



SUMMARY OF FLEX WALl FERMEABILlTY 
TEST RESULTS 

ASTM D-S084 (Metbod A) 
MT 

Client 
Project Locatibn 
Sample Nuoiber 

Colder / Rutgers Organic 
Nease Chemicai, Salem, Ohio 
SSS-2-2-4 Percent 

Date 
Job No. 
Tested By 

05/30/2012 
12LS2277.03 

RL 
Age at Test IS Days 

Base Permeability with Water 

Checked By JBJr 

Spec. Onvity 2.70 Assumed 

Phvsical PrbpertT Data 

Initial Height (in) 3.95 Final Height (in) 3.94 
Initial Diameter (in) 2.00 Final Diameter (in) 1.98 
Initial Wet Weight (g) 354.00 Final Wet Weight (g) 356.30 
Wet Density ( pcf) 108.58 WetDeiisily (pcf) 112.35 
Mouture Content % 40.92 Moisture Content % 41.76 
Dry Density (pcf) '77.05 Dry Density (pcf ) 79.26 
Initial Void Ratio 1.1899 Final Void Ratio 1.1289 
Saturation,% 93.0 Saturatibn,% 100.0 

Fluid De-Aired Water 

Test Parametew 

Cell Pressure psi) ; 65.00 
Head Water 3si) : 56.80 
Tail Water jsi) : 53.20 

For Last Data Point 

Flow, Q (cc) 12.00 
Leng^, L (in) 3.94 
Area,- A (sqm) ; 3.06 
Head,h (psi) 3.60 
Time, t (min) 1380.00 
Temp, T (DegC) ; 20.6 

Effective 
Confinhig Pressure (psi) 
Gradient 

10 
25.22 

I.ObE-5 

1.00E-6 

1.00E-7 
4 6 e 
BaptedT]nie-Dav8 

10 12 

Coaumted PeniieabilitT 

PERMEABILITY, K 2.85E-007 (cm/sec) at ZOD^preesC 

JLT Laboratories, Inc. SSS-2^2-4 Percent k^SS-2-5-4 PelPdent123\FF-Gcld-Rutg 



Long Term Permeability Test Data 



m 
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JLT LABORATORIES, IIMC. 
GEOTECHNICAL, GEOSYNTHETIC AND MATERIALS TESTING AND RESEARCH 

July 17,2012 
12LS2277.03 

Golder Associates, Inc. 
200 Coitury Paiicway 
Suite 200 
Mt Laurel, NJ080S4 

Attn: Andrew Harpur 

SB: COMPATIBnJTy TEST RESULTS / SAMPLE SSS-1-2-6 
STRENGTH TEST RESULTS / SAMPLES SSS-01 & SSS-02 
ROC SALEM - NEASE CHEMICAL SITE (933^154-50005) 

£>ear Mr. Haipur: 

Sulnnitted herein are the results of compatibility testing pa ASTM D-71 GO on mix sanqrle SSS-1 -2-
6. Thetestcommeacedaflef30daysofcuringusinggioundwateridentifiedasGW-TW-06-12. The 
test ran for a total of 52 days with no appreciable change in peimealnllty. The results indtcate the 
groundwater sample had no adverse cfiEect on the sample. The Standard requires at least 2 pore 
volumes (3 itdlow pore volumes) pass through die sample. For diis test 3.86 pore volumes passed 
duough ̂  sample &r exceeding the Standard for tennination. 

Tlnonnfined Strenedi Tests 
Also enclosed are the Unconfined Strength test results performed on six (6) mixes at 7,10,14 and 
28 days for a total of twenty-four (24) Uiiconfined tests. 

We appreciate the opportunlly of being of service to you and lock forv^ to working whh you 
agiin Should you have any questions, comments or require addldonal information, please do not 
hesitate to call. Thank you. 

Sincerely, 

RAT01fIES,INC. 

Boscfank, Jr., P.E;, CJF,E; 

cc: Ralner F. Domalski - Tavoice Only 

JBAab 
biploUeiKiUSm 
bii«4«0 

938 South Central Avenue • Canonsburg, Pennsylvania 15317 Tel: 1724) 748-4441 Fax: <724) 745-4261 



SUMMARY FLEX WALL COMPATIBILrrY 
TEST RESULTS 

ASTMD-7100 and EPA 9100 Compfllibility Testing 

dient 
Project LocatioD 
Description 
F^rication Dale 
Start Date 
Age (Days) 

COLDER 
Salem 
MixSSS-I-2-6 
04/24/2012 
05/24/2012 • 
30 

Date 
Job No. 
Tested By 
ChectedBy 
Panel No 
Spec. Gravity 

07/16/2012 
11LS2277.03 
RL/MLB 

JBJr 
15 

2.72 Ammcd 

Physical Property Data 

InitialHeigbct (in) 3.99 CutHei^ (in) • 3.99 
Tnrrtiii Diameter (in) 2.00 Cut Diameter (In) 1.99 
Initial Wet Weight (g) 339.90 Cut Wet Weight (g) 345.60 
Wet Density .(pcf) 103.2! Wet Density (pcf) 105.89 
Mdstuie Content % 51.53 Moisture Content % 54.01 
Dry Density (pcf) 68.11 Dry Density (pcf) 68.76 
Initial Void Ratio 1.4919 Final Void Ratio 1.4686 
Saturation..% 93.9 Saturatioa,% . 100.0 

Flnld GW-TW^12 

Test Parameters 

Oil Pressure (psi) 65.00 
Headwater (psi) 61.80 
TaU Water (psi) 58.20 

Permeability Input Data 
For Last Data Point 

Flow, Q (cc) 12.10 
Length, L (in) 3.99 
Area, A (sqin) 3.11 
Head,h (Pd) 3.60 
Tune, t (min) 1443.00 
Tempv T (DegC) 20.4 

I^ecdye 
ConGning Pressure (psQ 
Gradient 

5 
24.90 

10 20 30 40 
TIME - Days 

50 60 

PERMEABILITY, K = 
Day 52 

2.76E-007 (cm/sec) at 20DegreesC 
Total inflow to Date : 619.3 cc 

JLT Laboratories, Inc. Mix SS6dtTg>fl/lix SSS-1-2-6 Panel 15.WK4\FF-Gold-SaletTi 



Description: Mix SSS-1-2-6 
Start Date: 05y24;2012 

Panrieant: GW-TW-08-12 

Date: 07/16/2012 
Computed I nHiai Pore Volume: 127.35 cc 

Estimated Ifrflow Pore Volumes: 4.86 

Permeability vs Time 

1.00E-6-

10 20 30 40 

Time •Days 

50 60 

Cuinuiatlve Inflow Volume vs Time 

u 

700 

600 

3 500 
5 

400 

£ 300 

I 200 
100 

10 20 30 40 SO 60 
Time - Days 

JLT Laboratories, Inc. 

JLT Laboratories, Inc. Mix SSBdhftbfli/lix 888-1-2^6 Panel 15.WK4\FF-Gold^8alem 



Client: COLDER 
Project Locstion: Satom 

£>escriptioa: Mix SSS-1-2-6 
SbutDate: 05/24/2012 

Initiei Pore Vohxna: 
Final Pore Votume: 

127.35 cc 
ee 

Date: 07fle/2012 
Job No. : 11LS2277.03 

TestedEy : RL/MLB 

Checked By: JBJr 

Page i 

JkT 

m 

Elapsed Time Permaabifibr liifldw Time Dale Total Cufiuilallva Inflow Pore. 1 
Days cmtec cc minutas Inflow, cc VoliBTIB COMMENTS 

1 05^40012 0.0 0 Start wltti SHB Groundwoler 
2 05050012 ao 0.00 ConsdIidate two Days 
3 3.3IB007 14.5 1442 0SO6O012 14.5 0.11 QW-TW66-12 
4 • 14.5 1438 0SO7O012 29.0 0.23 ' 
5 3JJ80Q7 14.5 1442 05080012 43.5 0.34 
S 13.5 1438 57.0 a45 Inflow snd Outflew'am Equal 
7 13.5 1440 05I300012 70.5 0.35 
8 132 1442 83.7 0.66 
9 13.2 1439 06O1O012 1 96.9 0.76 
10 3J»B007 13.1 1440 110.0 0.86 
11 13.1 1438 06030012 123.1 027 
12 1341 1441 06/D40012 136.1 1.07 
13 128 1442 148.9 1.17 
U 128 1439 06080012 161.7 127 
15 1Z5 1437 174Z 1.37 

- 16 128 1439 . 06080012 1867 147 
17 12.1 1444 06090012 190:8 1.58 
18 12.1 1438 210.9 1.66 
19 12.1 1439 223.0 1.75 
20 1Z0 1440 U'ViVhhwm 235.0 1.85 
21 2.7484X17 128 1441 247.0 1.94 
22 12.0 1440 08/140012 259.0 2.03 
23 1Z0 1441 271.0 2.13 
24 12.0 1442 283.0 2.22 
25 1Z0 1438 295.0 2.32 
is 2.7584X17 1Z0 1439 307.0 Z41 
27 IZO 1443 06^90012 319.0 2.50 
28 1Z0 1439 06000012 331.0 2.60 
29 2.7484)07 12.0 1442 0601/2012 343.0 Z6b 
30 izb 1437 06020012 355.0 2.79 
31 IZO 1439 06030012 1 367.0 Z86 
32 11.9 1443 378.9 zga 
33 1 2.7384)07 11.9 1438 3906 3.07 
34 11.9 1440 402.7 3.18 
35 11.9 1442 06070012 414.6 3.26 
36 11.9 1441 426:5 325 
37 ! 2.7284107 11.9 1439 438.4 3.44 
38 11.9 1439 08/300012 450.3 3.54 
39 IZO 1442 462.3 ' 3.63 
40 12.0 1441 474.3 3.72 
41 12.0 1440 486.3 322 
42 2.7484X17 12.0 1442 498.3 321 
43 17784107 12.1 1441 510.4 4.01 

. 44 12.1 1438 07/060012 5225 4.10 
45 12.1 1439 MythtTlr'-,iVrM 534.6 420 
46 12.1 1438 546.7 429 
47 12.1 1440 558.8 429 
48 12.1 1441 57(19 4.48 
49 1Z1 " 1440 5830 426 
SO 12.1 1442 07/120012 595.1 427 
51 1 2.7784XJ7 IZl 1441 07/130012 6072 4.77 

JLT Laboratories, Inc. Mix SSS-1-2-5 Comi^Wbc SSS-1-2-6 Panel 15.WK4\FF-Golcl-SaIeiii 



S2 12.1 1443 4.86 TestTemiiraled 
1 i 

Inl 41 DH Inflow ° 7.9 Piiga2 
! Fin J pH outflow- 8.5 

# JLT Laboratortea, Inc. Mix SSS-1-2-6 Comp-Mlx.SSS-1-2-« Panel 1 S.WK4\FF-Gold-Salem 



JLT LABORATORIES, INC. 
GEOTECHNICAL, GEOSYNTHETIC AND MATERIALS TESTING AND RESEARCH 

August 17,2012 
I2LS2277.03 

Qoldec Associates, Inc. 
200 Ceaituiy Parkway 
Suite 200 
Mt Laurel. NJ 08054 

Attn: Andrew Harpur 

RE: COMFATIBILlTy TEST RESULTS/MIX SSSt-2-2-4 
ROC SAIJEM - NEASE CllEI^CAL SIIT (933-61S4^0(D0^ 

Dear Mr. Harpur: 

Submitted lierein are die results of compatibility testing petfimned on mix sample SSS-2K2r4 using 
groundwater identified as GW-TW-06-12. Testmg commenced after the sample cored for 30 d^ 
under an efEective oonfiiimg stress of 5 psi with a gradient of 25 per ASTM D-7100. . 

The test ran for eigh^-five (85) days and terminated after 2+ pore volumes passed through the 
sanqile. After approximately 30 days of testii^ the permeability stabilized at about 1x10''' cm/sec. 
Hiere was no evidence in the test to suggest the groundwater adversely effocted the mix. Ihere was 
also no evidence of dog^ug or the development of biological gtowfo within the sanqile. 

We appreciate the oppartunity of being of service to you and look forward to wotidng with you 
flgmin- Should you have any questiatis, commaits or require additional informalton, please do not 
hesitate to call. Tbankyou. 

Sincerely, 

>RATORlES,INC. 

cc: Rainer F. Donialsid - Iixvcrioe Only 

iBoscihuk,Jr.,P.E.,C.F.a 
President 

JBApb 
WpioUcasMziu 
ln««» 

938 South Central Avanue • Canonsburg, Pennsylvania 15317 Tel: |724) 746-4441 Fax: (7241 745-4261 



SUMMARY OF FLEX WALL COMPATIBILITY 
TEST RESULTS 

ASTMI>-7100 and EPA 9100 Compatibility Testing 

Clint 
Inject Location 
Description 
Fabrication Date 
StaitDate 
AgPCPays) 

GOLDER 
Salem 
MixSSS-2-2-4 
04/24/2012 
05/24/2012 
30 

Date 
Job No. 
Tested By 
CbedkedBy 
Panel No 
Spec. GiayiQ' 

08/17/2012 
11LS2277.03 
RL/MLB 

JBJr 
7 

2.72 Aasumed 

il Property Data 

Initial Height (in) 3.98 Cut Height (m) • 3.97 
Initial Diameter (in) 2.00 Cut Diameter (in) 1.98 
TniHal Wet Weight (g ) 331.70 Cut Wet Weight (g ) 360.70 
Wet Density (pcf) 100.97 Wet Density (pcf) 112.09 
Moisture Content % 31.11 . Moisture Content % 42.57 
Dry Density (pcf) 77.01 Dry Density (pcf) 78.62 
Initial Void 1.2039 Final Vcdd Ratio 1.1589 
Saturation,% 70.3 Saturation,% 99.9 

Fluid GW-TW-06-12 

Teat Parameters 

Cell Pressure (psi) 65.00 
Headwater (psi) 61.80 
Tail Water (psi) 58.20 

For Last IData Point 

Flow, Q (cc) 4.40 
Length, L (in) 3.97 
Area, A (sqin) 3.09 
Head,h (pa) 3.60 
Time, t (min) 1442.00 
Temp, T (DegC) 20.4 

Errective 
Confiiitng Pressure (psi) 
Gradient 

5 
25.03 

1.00&6 

I i.ooe-7 

1.Q0E-8 
iiiiiin nil 

0 10 20 30 40 SO 60 70 80 80 100 
TIME - Deya 

FlEBMEABlLrrY, K 
Day 85 

l.OlE-007 (cm/sec) at 20DegreesC 
Total Inflow to Date: 415.6 cc 

JLT Laboratories, Inc. Mix SSSGbfitfMVlix SSS-2-2-4 Panel 7.WK4\FF-Gold-Salem 



Descriptian: MIxSS&-2-2-4 
Start Date: 05/24/2012 

Permeant: GW-TW-a6-12 

Date: 08/17/2012 
Computed inifial Pore Volume: 13125 cc 

Estimated Inflow Pore Volumes: 3.17 
cc 

Permeability vs Time 
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Clitnt: GOUDER 
Project Locitbn; Salam 

Desa^don; Mix SSS-2<2-4 
StaitDaCB: 05/24/2012 

InieM Pore Volume: 
Pi^ Pore Voluine: 

131.25 cc 
' 129 cc 

Date: 0M7/2012 
lob No, : 11LS2277.03 

TeitedBy : RL/MLB 
C3iectolBy: JBJr 

AT 

Pagel 

ElqIwedTIme Perrneabill^ Inflow Time •ato TdalCiumiieffim Inflow Pore 1 
Dave cm/aec cc rnhutea k Inflow, oc Volume COMMENTS 

.1 05040012 0.0 0 Start wHIi sue GroundwBtar 
2 0.0 0.00 consolidate two Devs 
3 2;84B4107 12.4 1442 05060012 1 12.4 0B9 GVV.7VW)6-12_ 
4 , . 12.3 1438 247 ai9 

- 5 10.0 1442 05080012 34.7 0.26 
6 SB 1438 0SO0O012 44B 0.34 
7 8.4 1440 05000012 52.7 0.40 Inflow and OutSow are Equal 
a l.a6&(107 8.1 1442 05010012 60.8 0.46 
9 7.7 1439 0801/2012 S8B 952 
10 1 1.72B007 1 7.S 1440 78B 058 
11 EW^ymei 7.1 1439 0aD3ODl2 83.1 0.63 
12 1 1.S1J8007 1 6.6 1441 06104/2012 80.7 0.68 
13 •ft 62 1442 06OS/2012 9SB 0.73 
14 133E007 5.8 1439 06/D60012 101.7 0.77 
15 1J4&007 5.4 1437 08070012 107.1 0.82 
18 1J2B4)07 SB 1439 11Z4 • 0.88 
17 5.2 1444 117.6 0.90 
18 1.17BO07 5.1 1438 122.7 0.93 • 
19 l.lTEWr 54 1439 127B 0.97 
20 4.9 1440 067120012 132.7 1.01 
21 4.8 1441 06/130012 137,5 1.05 
22 4.7 1440 06/140012 1422 1.08 
23 4.7 1441 06/150012 1468 1.12 
24. 43 1442 06/18/2012 151.4 1.15 
25 1.01B007 4.4 1438 156B 1.19 
28 9.88BOM 4.3 1439 06/1BOD12 160.1 122 
27 42 1443 06/1S/2012 164.3 125 
28 4.3 1439 0600/2012 168.6 128 
29 42 1442 172.8 1.32 
30 42 1437 177.0 IBS 
31 4.0 1439 •iITTWiiH 181.0 1.38 
32 3.9 1443 0604/2012 184.9 1.41 
33 32 1438 188.8 1.44 
34 3.8 1440 06060012 192.6 1.47 
35 3.9 1442 0807/2012 196:6 1B0 
38 3.9 1440 200.4 153 
37 3.9 1439 204.3 1.56 
38 3.9 1439 06000012 2082 1.69 
39 4.0 1442 07/01/2012 2122 1B2 

. 40 _ 4.0 1441 .07/020012 2162 IBS 
41 40 1440 07/03/2012 . 2202 1.68 
42 42 1442 224.4 1.71 
43 42 1441 07/DS0012 228J6 1.74 
44 4.2 1438 2328 1.77 
45 4.3 1439 237.1 1.81 
46 43 1438 1 07/060012 241.4 1.84 
47 I 1.01B4107. 44 1440 245.8 1.87 
.48 4.4 1441 2502 1.91 
49 1 1.0IE007 44 1440 254.6 1.94 
50 4.5 1442 07/120012 ' 259.1 1.97 
51 1 UOBBOOO 43 1441 07/13/2012 263.6 2.01 

JLT LaboratorieB, Inc. VDx SS&-2-2-4 Ccmp-MIx SSS-2-2-4 Panel 7.VVK4\FF-Gold-Salern 



52 4.5 1443 I ••r/iCYVifa 1 268.1 1 2.04 Paoa2 
53 4.6 1441 1 C7/1S2012 1 2726 208 
64. . 4.4 1439 277.0 211 
55 4.8 1442 281J6 216 
56 4.5 1443 288.1 218 

; 57 1.0ffi007 4.5 1437 U>1lkVri>\Vm 29aa 221 
58 1JOSB4»7 4.6 1449 295.2 225 

1 59 1.03B4U7 4J 1440 1 07121)2012 I 299.7 | 228 
: 50 1.01B4Xn 4.4 1439 304.1 2.32 

61 4.4 1442 X8.5 2.36 
62 4.6 1440 07)24)2012 313.0 238 

: 63 ' 4.3 1438 07)25)2012 317.5 242 
64 I 14)3&CD7 1 I 1441 WUr-'r-'iYm 322.0 243 
65 4.6 . 1442 07)27)2012 326J0 249 
68 4.6 1440 07/28/2012 331.2 252 
67 4.5 1441 0709)2012 336.7 256 
68 1.0364)07 4.5 1446 340.2 2.59 
69 l.OtB-007 4.4 1442 07/31/2012 344,9 2.63 

• • 70 1.01)5007 4.4 1441 08)01/2012 349.0 226 
71 1.ISSO07 4.5 1442 08)02)2012 3S3L5 269 
72 1.036007 4.5 1436 358.0 2.73 

' 73 1.016007 4.4 1438 1 6aA)4a012 1 362.4 2.76 
74 4.5 1 1441 1 I 366.9 1 2.80 
75 4.5 1436 1 08)06)2012 I 37M 2.83 • 
76 4.5 1439 3t75.9 2.86 
77 1 I.OIBIOT 1 4.4 1442 3803 2.90 
78 4.5 1440 1 08)09)2012 I 384.8 2.93 
79 1016007 4.4 1441 3893 227 
80 1.01E007 44 1442 393J8 3.00 
81 1.01EOQ7 4.4 1441 08/12)2012 398.0 3.03 
82 4.4 1438 08/13)2012 402.4 . 3.07 
83 4.4 1419 1 408.8 3.10 
84- 1.01BOQ7 44 1441 1 08)16)2012 | 4112 3.13 
85 1.01B007 4.4 1 1442 ' 1 415.8 347 TeatTerminabed 

1 
inalpHValuae 

Inflow pH: 7.16 
Outflow pH; 11.18 

inalpHValuae 
Inflow pH: 7.16 

Outflow pH; 11.18 

inalpHValuae 
Inflow pH: 7.16 

Outflow pH; 11.18 

JLT Laboratoriies, Inc. Mix SSS-2-2-4 Com(>-Mix SSS-2-2-4 Panel 7.WK4Vl^ol(l-Saiem 
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Appendix D 



APPENDIX D 

MIP/EC RESULTS 



Temp Max (°C) ECD Max (pV x 10'6) FID Max (pV x lO-^S) PID Max (pV x 10'6) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11 

ROP (ft/mln) EC (mS/m) 

07 0 3 5 0.0 15.0 30.0 
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File: M01 

Client: Colder Associates Date: 11/14/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (-C) ECD Max (pVx 10'6) FID Max (pV x 10*6) PID Max (pV x 10*6) ROP (ft/min) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 14.8 29.6 
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File: M02 

Client: Colder Associates Date: 11/14/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max ("C) ECD Max (pV x 10*6) FID Max (pV x 10*6) PID Max (pV x 10'6) ROP (ft/min) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 1037.3074.5 
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File; M03-original 

Client; Colder Associates Date; 11/14/2011 

Project ID; Former Nease Chemical Site Location: 



Temp Max (°C) ECD Max (pV x 10*6) FID Max (pV x 10*6) PID Max (pV x 10*6) ROP (ft/min) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 17.5 35.0 
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File: M03 

Client: Colder Associates Date: 11/14/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (°C) ECD Max (pV x 10"6) FID Max (pV x lO'S) PID Max (pV x 10'6) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 

ROP (ft/min) 

0 3 5 

EC (mS/m) 

O.Q 1750.0500.0 
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File: M04-original 

Client: Colder Associates Date: 11/14/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (-C) ECD Max (pV x 10*6) FID Max (pV x 10"6) PID Max (pV x 10'6) ROP(ft/min) EC (mS/m) 

80 115 150 0.00 . 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 0.0 0.0 
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File: M04 

Client: Colder Associates Date: 11/14/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (°C) ECO Max (pV x lO'e) 

80 115 150 0.00 6.39 12 
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FIDMax(pVx10'6) PID Max (pV x 10^6) ROP (fl/min) EC (mS/m) 

,77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 16.1 32.3 
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File: M05 

Client: Golder Associates Date: 11/18/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (°C) ECD Max (pV x 10"6) FID Max (pV x 10"6) PID Max (pV x 10'6) ROP (ft/min) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 19.3 38.6 
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File: M06A 

Client: Colder Associates Date: 11/18/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (-C) ECD Max (pVx 10*6) FID Max (pV x 10"6) PID Max (pV x 10"6) ROP (fl/min) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 17.2 34.4 
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File: M06 

Client: Colder Associates Date: 11/15/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (°C) ECD Max (pV x 10'^6) 

80 115 150 0.00 6.39 12.77 0 

FIDMax(pVx10'6) PID Max (pV x 10'6) 

00 0.58 1.16 0.00 5.54 11.07 

ROP (ft/min) 

0 3 5 

EC (mS/m) 

0.0 27.9 55.7 
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File: M08 

Client: Colder Associates Date: 11/15/2011 

Project ID: Former Nease Chemical Site Location: 
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Temp Max CC) ECD Max (pV x 10'6) FID Max (pV x 10*6) PID Max (pV x 10'6) ROP{ft/min) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 26.3 52.7 
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File: MOO 

Client: Colder Associates Date: 11/16/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (°C) ECD Max (pV x ICe) FID Max (pV x lO'e) PID Max (pVx 10'6) ROP(ft/min) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 26.2 52.3 
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File: M10 

Client: Colder Associates Date: 11/16/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (°C) ECD Max (pV x 10"6) 

80 115 150 0.00 6.39 12 

FID Max(pVx 10"6) PIP Max (pV x 10'6) ROP (ft/min) EC (mS/m) 

77 0.00 0.58 1.16 0.00 5.54 11,07 0 3 5 0.0 35.3 70.5 
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File: Mil 

Client: Colder Associates Date: 11/16/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max CC) ECD Max (pV x 10*6) FID Max (pV x 10*6) PID Max (pV x 10*6) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11 

ROP (ft/min) EC (mS/m) 

.07 0 3 5 0.0 40.6 81.1 
0.0 

3.2 

6.3 

9.5 

12.7 

15.8 

19.0 

22.1 

25.3 

28.5 

31.6 

34.8 

38.0 

41.1 

44.3 

47.4 

1 

c 
c 

5 

7 

I 
! 
c 

J 

c 
( 
J 

1 r 
1 

p 

\ 

T 

1 
1 
> 

7 

> 

1 1 

» 
I 

• 

1 
— 

r 

-

A COLUMBIA 
TECHNOLOGIES 

File: Ml 2 

Client: Colder Associates Date: 11/16/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max CC) ECD Max (pV x 10'6) FID Max (pV x 10'6) PID Max (pV x 10'5) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11 

ROP (ft/min) EC (mS/m) 

.07 0 3 5 0.0 28.0 56.0 
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File; M13 

Client; Colder Associates Date; 11/17/2011 

Project ID; Former Nease Chemical Site Location; 



Temp Max CO ECD Max (pV x 10'6) FID Max (pV x 10-6) PID Max (pV x 10-6) ROP (ft/min) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 31.9 63.9 
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TECHNOLOGIES 

File: M14 

Client; Colder Associates Date: 11/17/2011 

Project ID: Former Nease Ctiemical Site Location: 



Temp Max (-C) ECD Max (pV x 10"6) FID Max (pV x 10'6) PID Max (pV x 10'6) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11 

ROP (ft/min) 

07 0 3 5 

EC (mS/m) 

0.0 23.4 46.8 
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File: Ml5 

Client: Colder Associates Date: 11/18/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (°C) ECD Max (pV x 10"6) FID Max (pV x 10'6) PID Max (pV x 10*6) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 

ROP (ft/min) 

0 3 5 

EC (mS/m) 

0.0 24.1 48.3 
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File: Ml6 

Client; Colder Associates Date: 11/17/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (°C) ECD Max (pVx 10"6) FID Max (pV x 10"6) PID Max (pV x 10"6) ROP(ft/mln) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 22.2 44.3 
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File: M17 

Client: Colder Associates Date: 11/18/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (°C) ECD Max {pV x 10"6) 

80 115 150 0.00 6.39 12 

FIDMax(pVx10'6) PID Max (pV x 10'6) ROP (ft/min) EC (mS/m) 

,77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 24.2 48.3 
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COLUMBIA 
TECHNOLOGIES 

File: Ml8 

Client: Colder Associates Date: 11/15/2011 

Project ID; Former Nease Chemical Site Location: 



Temp Max ro ECD Max {pV x ICe) FID Max (pV x 10"6) PID Max (pV x 10'6) POP (ft/min) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 19.2 38.5 
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File: M19 

Client: Colder Associates Date: 11/15/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (°C) ECD Max (pV x 10"6) FID Max (pV x 10'6) PID Max (pV x 10'6) ROP (ft/min) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 17.7 35.3 
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COLUMBIA 
TECHNOLOGIES 

File: M20 

Client: Colder Associates Date: 11/15/2011 

Project ID: Former Nease Chemical Site Location: 



Temp Max (°C) ECD Max(nVx 10"6) FID Max (pV x 10"6) PID Max (pV x 10'6) POP (ft/min) EC (mS/m) 

80 115 150 0.00 6.39 12.77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 11.2 22.3 
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File: M21 

Client: Colder Associates Date: 11/17/2011 

Project ID; Former Nease Chemical Site Location; 



Temp Max (°C) ECD Max (pV x 10"6) 

80 115 150 0.00 6.39 12 

FIDMax(pVx10'6) PID Max (pV x 10'6) ROP (ft/min) EC (mS/m) 

77 0.00 0.58 1.16 0.00 5.54 11.07 0 3 5 0.0 17.2 34.3 
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File: M22 

Client: Golder Associates Date: 11/17/2011 

Project ID: Former Nease Chemical Site Location; 
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Golder 
Associates WELL DEVELOPMENT FIELD RECORD 

JOB NAME ROO - Salem JOB NO. 933-6154-005 WELL NO. MW12-52 
DEVELOPED BY Jonathan Harris & Krista Clone DATE OF INSTALL. 7/26/2012 SHEET 1 of 1 
STARTED DEVEL. 7/28/2012 / 10:30 COMPLETED DEVEL. NA / 

DATE TIME DATE TIME 
W.L. BEFORE DEVEL. 15.00 7/28/2012 10:18 W.L. AFIER DEVEL. NA / / 

DEPTH DATE TIME DEPTH DATE TIME 
WELL DEPTH: BEFORE DEVEL. 23.1 AFIER DEVEL. NA WELL DIA. (Inl 
STANDING WATER COLUMN (FT.) 8.1 STANDING WELL VOLUME 1.3 gal. 
SCREEN LENGTH 2' DRILLING WATER LOSS gal. 

DATE/TIME 
VOLUME 

REMOVED 
(GALS) 

FIELD PARAMETERS 
REMARKS (DTW, Pumping Rate, etc.) DATE/TIME 

VOLUME 
REMOVED 

(GALS) 
SPEC COND. 

(ms/cm) 
TEMP. 

(0) 
PH 

(s.u.) 
TURBIDITY 

(NTU) 
REMARKS (DTW, Pumping Rate, etc.) 

7/28/2012 10:30 1.3 0.805 16.89 7.2 >1000 DTW - 20.32, moderate to heavy solids 

10:41 2.6 0.704 17.09 7.13 >1000 DTW - 22.63, heavy solids, balled dry 

7/29/2012 9:45 3.6 DTW - 23.09, balled dry 

7/30/2012 8:57 3.6 DTW - 21.81, begin development 

9:09 4.6 Balled dry, heavy solids 

8/1/2012 10:10 4.6 DTW -19.16, begin development 

10:24 5.6 DTW - 22.96, bailed dry 

= TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD Bailer 

NOTES: 
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, GoWer 
Associates WELL DEVELOPMENT FIELD RECORD 

JOB NAME ROC - Salem JOB NO. 933-6154-005 WELL NO. MW12-53 
DEVELOPED BY Jonathan Hams & Krista Clone DATE OF INSTALL. 7/24/2012 SHEET 1 of 1 
STARTED DEVEL. 7/26/2012 / f i:30 COMPLETED DEVEL. 7/26/2012 / 16:10 

DATE TIME DATE TIME 
W.L. BEFORE DEVEL. 20.12 7/26/2012 f 5:00 W.L. AF1ER DEVEL. 20.75 / 7/26/2012 16:10 

DEPTH DATE TIME DEPTH DATE TIME 
WELL DEPTH: BEFORE DEVEL. 31.43 AF1 ER DEVEL. NA WELL DIA. (In) 2 
STANDING WATER COLUMN (FT.) 11.31 STANDING WELL VOLUME 1.8 pat. 
SCREEN LENGTH 2' DRILLING WATER LOSS gal. 

DATE/TIME 
VOLUME 

REMOVED 
(GALS) 

FIELD PARAMETERS 
REMARKS (DTW, Pumping Rate, etc.) DATE/TIME 

VOLUME 
REMOVED 

(GALS) 
SPEC OOND. 

(ms/cm) 
TEMP. 

(C) 
pH 

(s.u.) 
TURBIDITY 

(NTU) 
REMARKS (DTW, Pumping Rate, etc.) 

7/26/2012 8:36 1.8 1.03 17.38 8.58 >1000 DTW - 20.85, heavy solids 

8:45 3.6 1.12 16.18 7.99 >1000 DTW - 20.67, heavy solids 

8:58 5.5 1.11 15.37 7.85 >1000 DTW - 20.54, heavy solids 

9:27 7.5 1.09 16.46 7.79 >1000 DTW - 20.86, heavy solids 

9:35 9.5 1.1 14.49 7.8 >1000 DTW - 20.84, heavy solids 

9:45 11.5 1.12 14.52 7.85 >1000 DTW - 20.88, heavy solids 

9:55 13.5 1.15 15.04 7.83 >1000 DTW - 21.05, heavy solids 

10:03 15.5 1.14 14.97 7.77 >1000 DTW - 20.91, heavy solids 

10:10 17.5 1.14 14.45 7.68 >1000 DTW - 20.98, heavy solids 

10:22 19.5 1.16 15.01 7.64 >1000 DTW - 20.65, heavy solids 

11:14 21.5 1.13 18.79 7.69 >1000 DTW - 20.70, heavy solids 

13:37 22 1.03 22.19 8.22 >1000 DTW - 22.45 

13:42 24 1.09 17.83 7.96 >1000 DTW - 22.61; surged well 

13:48 26 1.12 18.06 7.65 >1000 DTW - 23.28 

13:53 28 1.13 17.97 7.53 736 DTW - 23.40 

14:00 30 1.13 16.96 7.47 146 DTW - 23.37; noticeable clearer 

14:03 32 1.14 16.36 7.51 78.2 DTW - 20.49 

15:35 35 1.05 16.46 7.65 130 DTW - 22.44 

15:40 38 1.13 15.69 7.50 107 DTW-22.50 

15:45 42 1.16 15.83 7.47 24.5 DTW - 22.70 

15:50 46 1.15 15.71 7.49 3.2 DTW - 22.71 

15:55 50 1.17 15.65 7.47 6.5 DTW - 22.74 

16:00 55 1.17 15.68 7.47 0 DTW - 22.72 

55 = TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD Surge and pump 

NOTES: 
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, Golder 
Associates WELL DEVELOPMENT FIELD RECORD 

JOB NAME ROC - Salem JOB NO. 933-6154-005 WELL NO. MW12-54 
DEVELOPED BY Jonathan Harris & Krista Clone DATE OF INSTALL. 7/24/2012 SHEET 1 of 1 
STARTED DEVEL. 7/26/2012 / 8:30 COMPLETED DEVEL. / 

DATE TIME DATE TIME 
W.L. BEFORE DEVEL. 21.84 7/27/2012 11:15 W.L. AhlER DEVEL. 

DEPTH DATE TIME DEPTH DATE TIME 
WELL DEPTH: BEFORE DEVEL. 42 AFTER DEVEL. NA WELL DIA. (Inl 2 
STANDING WATER COLUMN (FT.) 20.16 STANDING WELL VOLUME 3.3 gal. 
SCREEN LENGTH 2' DRILLING WATER LOSS qal. 

DATE/TIME 
VOLUME 

REMOVED 
(GALS) 

FIELD PARAMETERS 
REMARKS (DTW, Pumping Rate, etc.) DATE/TIME 

VOLUME 
REMOVED 

(GALS) 
SPEC COND. 

(ms/cm) 
TEMP. 

(C) 
pH 

(s.u.) 
TURBIDITY 

(NTU) 
REMARKS (DTW, Pumping Rate, etc.) 

7/27/2012 14:14 3.5 DTW - 39.03, light brown color 

14:21 4.5 DTW - 41.00, Pumped down to pump intake 

7/28/2012 10:18 4.5 DTW - 30.03 

10:30 7.5 DTW - 41.70, purged dry 

7/29/2012 9:50 7.5 DTW-32.10 

10:03 10.5 DTW - 42.50, purged dry 

7/30/2012 8:55 10.5 DTW-32.31 

9:12 13.5 DTW - 42.40, bailed dry 

7/31/2012 11:30 13.5 DTW - 32.00 

11:50 16.5 DTW - 42.60, bailed dry 

8/1/2012 9:38 16.5 DTW - 32.57 

10:10 19.5 DTW-40.81, bailed dry 

19.5 = TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD Surge and pump, bailer 

NOTES: 
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jfGoldler 
Associates WELL DEVELOPMENT FIELD RECORD 

JOB NAME ROC - Salem JOB NO. 933-6154-005 WELL NO. MW12-55 
DEVELOPED BY Jonathan Harris & Krista Clone DATE OF INSTALL. 7/24/2012 SHEET 1 of 1 
STARTED DEVEL. 7/26/2012 / 7:30 COMPLETED DEVEL. / 

DATE TIME DATE TIME 

W.L BEFORE DEVEL. 20.70 7/26/2012 7:30 W.L. AFTER DEVEL. 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 31.09 AFlhR DEVEL. NA WELL DIA. (In) 2 
STANDING WATER COLUMN (FT.) 10.39 STANDING WELL VOLUME 1.7 gal. 
SCREEN LENGTH 2' DRILLING WATER LOSS gal. 

DATE/TIME 
VOLUME FIELD PA RAMETERS 

REMARKS (DTW, Pumping Rate, etc.) DATE/TIME REMOVED 
(GALS) 

SPEC COND. 
(ms/cm) 

TEMP. 
(0) 

pH 
(s.u.) 

TURBIDITY 
(NTU) 

REMARKS (DTW, Pumping Rate, etc.) 

7/26/2012 7:50 1.7 1.46 13.78 7.70 >1000 DTW - 24.58; begin development 

8:05 3.4 1.73 13.19 7.55 >1000 DTW - 29.76 

8:15 4.5 Bailed dry 

7/27/2012 15:38 4.5 DTW - 21.20; begin development 

15:45 6 1.35 15.86 7.34 >1000 DTW - 26.71 

15:52 7.5 1.49 13.78 7.25 >1000 DTW - 29.49 

16:00 8 DTW-31.00; bailed dry 

7/28/2012 9:05 8 DTW - 26.08; begin development 

9:10 9.5 1.3 20.41 5.90 >1000 DTW - 28.30 

9:15 11 1.56 14.03 6.91 >1000 DTW - 30.97; purged dry 

7/29/2012 8:50 11 DTW - 25.00; begin development 

9:20 12.5 1.49 13.85 7.42 >1000 DTW - 28.53 

9:29 14.5 DTW - 30.97; purged dry 

7/30/2012 9:28 14.5 DTW - 25.00; begin development 

9:37 16.5 1.52 14.97 7.21 >1000 DTW - 28.75 

9:55 18.5 DTW - 30.97; purged dry 

7/31/2012 9:55 18.5 DTW - 26.93; begin development 

10:00 20.5 1.55 16.22 7.30 >1000 DTW - 30.95; purged dry 

8/1/2012 8:34 20.5 DTW - 24.74; begin development 

8:54 23.5 DTW - 30.45; bailed dry 

23.5 = TOTAL VOLUME REMOVED (qal.) 

DEVELOPMENT METHOD Bailer 

NOTES; Bottom soft at start, lots of sediments in purge water. 
7/28/12 - First bailer removed is clear, the rest contain increasing solids with depth 
7/30/12 - First bailer removed is clear, still heavy solids 
8/1/12 - First two bailers are clear, heavy solids after 
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w GoMer 
Associates WELL DEVELOPMENT FIELD RECORD 

JOB NAME ROC - Salem JOB NO. 933-6154-005 WELL NO. MW12-56 
DEVELOPED BY Jonathan Harris & Ben Reynolds DATE OF INSTALL. 7/13/2012 SHEET 1 of 2 
STARTED DEVEL. 7/26/2012 / 7:30 COMPLETED DEVEL. / 

DATE TIME DATE TIME 
W.L. BEFORE DEVEL. 42.44 7/15/2012 9:15 W.L. AF 1ER DEVEL. 

DEPTH DATE TIME DEPTH DATE TIME 
WELL DEPTH: BEFORE DEVEL. 46.7 AF 1 ER DEVEL. NA WELL DIA. (In) 2 
STANDING WATER COLUMN (FT.) 4.46 STANDING WFI 1 VOLUME 3 gal. 
SCREEN LENGTH 5' DRILLING WATER LOSS gal. 

DATE/TIME 
VOLUME 

REMOVED 
(GALS) 

FIELD PARAMETERS 
REMARKS (DTW, Pumping Rate, etc.) DATE/TIME 

VOLUME 
REMOVED 

(GALS) 
SPEC COND. 

(ms/cm) 
TEMP. 

(0) 
pH 

(s.u.) 
TURBIDITY 

(NTU) 
REMARKS (DTW, Pumping Rate, etc.) 

7/15/2012 9:20 0.25 0.57 15.34 6.73 227 DTW - 42.34 

9:24 1 0.484 13.88 7.11 >1000 DTW - 43.25 

9:29 2 0.556 13.29 7.23 >1000 DTW - 45.78 

9:35 2.5 Bailed dry 

7/17/2012 8:03 2.5 0.503 18.98 5.9 0.3 DTW - 40.82 

8:08 3.5 0.444 15.01 6.98 >1000 

8:11 4.5 0.448 13.46 7.19 >1000 

8:20 5.5 Bailed dry 

7/24/2012 7:45 5.5 DTW - 28.87,well volume now ~ 3.0 gal 

9:25 8.5 Surge then pump well DTW - 38 

9:35 10.5 0.558 21.01 7.11 >1000 DTW - 44.1; purged dry 

7/25/2012 9:35 10.5 DTW - 40.95; begin purging 

9:45 11.5 0.336 14.04 7.43 >1000 DTW-44.10 

9:55 12.5 0.479 12.93 7.46 >1000 DTW - 45.60 

10:05 13.5 0.469 13.03 7.48 >1000 DTW - 46.58 

7/27/2012 14:45 13.5 Resume development by bailing 

14:50 14.5 0.406 16.78 7.72 >1000 DTW - 43.57; moderate to heavy solids 

14:55 15.5 0.427 15.11 7.42 >1000 DTW - 45.49 

15:00 17.3 DTW-46.51; dry 

7/28/2012 9:01 17.3 DTW - 44.46; resume bailing 

9:21 20.3 0.604 14.96 6.32 >1000 DTW - 46.04; moderate solids; purged dry 

7/29/2012 9:00 20.3 DTW - 43.83; start development 

9:10 22.3 DTW-46.20; bailed dry 

22.3 = TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD Bailer 

NOTES: 7/25/2012 Top 2' clear, bottom feels hard 
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GoMer 
Associates WELL DEVELOPMENT FIELD RECORD 

JOB NAME ROC - Salem JOB NO. 933-6154-005 WELL NO. MW12-56 
DEVELOPED BY Jonathan Harris & Ben Reynolds DATE OF INSTALL. 7/13/2012 SHEET 2 of 2 
STARTED DEVEL. 7/26/2012 / 7:30 COMPLETED DEVEL. / 

DATE TIME DATE TIME 

W.L. BEFORE DEVEL. 42.44 7/15/2012 9:15 W.L. AFTER DEVEL. 
DEPTH DATE TIME DEPTH DATE TIME 

WELL DEPTH: BEFORE DEVEL. 46.7 AFTER DEVEL. NA WELL DIA. (Inl 2 
STANDING WATER COLUMN (FT.) 4.46 STANDING WELL VOLUME 3 gal. 
SCREEN LENGTH 5' DRILLING WATER LOSS gal. 

DATE/TIME 
VOLUME 

REMOVED 
(GALS) 

FIELD PARAMETERS 
REMARKS (DTW, Pumping Rate, etc.) DATE/TIME 

VOLUME 
REMOVED 

(GALS) 
SPEC COND. 

(ms/cm) 
TEMP. 

(C) 
pH 

(s.u.) 
TURBIDITY 

(NTU) 
REMARKS (DTW, Pumping Rate, etc.) 

7/30/2012 9:25 22.3 DTW - 43.80; begin development 

9:49 24.3 DTW-46.40: Bailed dn/ 

10:15 24.3 DTW - 44.25; begin development with pump 

10:25 24.3 Pump cannot pull water, switch to bailer 

10:35 25.3 DTW-46.13; Bailed dry 

8/1/2012 8:35 25.3 DTW - 43.86; begin development 

8:54 26.3 DTW - 46.55; Bailed dry 

26.3 1 = TOTAL VOLUME REMOVED (gal.) 1 

DEVELOPMENT METHOD Bailer & surge and pump 

NOTES: Little recfiarge during development 
7/29/12 - First bailer comes up clear 
7/30/12 - Moderate solids (sligtitly less than previously) 
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GoMer 
Ajssocisites WELL DEVELOPMENT FIELD RECORD 

ROC - Salem JOB NO. 933-6154-005 WELL NO. MW12-58 

DEVELOPED BY Jonathan Harris & Ben Reynolds DATE OF INSTALL. 7/13/2012 SHEET 1 of 2 
STARTED DEVEL. 7/25/2012 / 14:30 COMPLETED DEVEL. 7/27/2012 / 12:25 

DATE TIME DATE TIME 

W.L. BEFORE DEVEL. 21.75 7/25/2012 14:27 W.L. AFTER DEVEL. 23.27 7/27/2012 12:40 

DEPTH DATE TIME DEPTH DATE TIME 
WELL DEPTH: BEFORE DEVEL. 41.85 AFTER DEVEL. 41.87 WELL DIA. (In) 2 
STANDING WATER COLUMN (FT.) 20.10 STANDING WELL VOLUME 3.3 gal. 
SCREEN LENGTH 5' DRILLING WATER LOSS gal. 

VOLUME FIELD PA RAMETERS 
DATE/TIME REMOVED SPEC COND. TEMP. PH TURBIDITY REMARKS (DTW, Pumping Rate, etc.) 

(GALS) (ms/cm) (C) (s.u.) (NTU) 

7/25/2012 14:45 3.3 0.478 20.56 7.90 >1000 DTW - 26.35 

15:02 6.6 0.439 18.06 7.81 >1000 DTW-29.81 

15:23 9.8 0.425 18.49 7.67 >1000 DTW - 30.82 

15:42 13 0.435 18.28 7.74 >1000 DTW-33.12 

15:59 16 0.454 17.53 7.94 >1000 DTW - 34.79 

16:15 19 0.476 18.64 7.93 >1000 DTW - 36.25 

16:40 22 0.455 17.41 7.68 >1000 DTW - 35.60; development stopped 

7/26/2012 8:11 22 DTW - 21.82; resume development 

8:16 25.3 0.448 17.40 7.96 >1000 DTW-29.01 

8:28 28.6 0.446 16.92 7.79 >1000 DTW - 29.51, notably less solids 

8:37 31.9 0.448 17.27 7.58 >1000 DTW - 30.28; surge well @ 8:51 

8:56 35.2 0.456 16.98 7.47 >1000 DTW - 29.05, slightly clearer 

9:07 38.5 0.454 16.85 7.51 >1000 DTW - 29.59 

9:22 41.8 0.455 17.9 7.55 >1000 DTW - 30.60; surge well 

9:31 45 0.458 17.13 7.64 >1000 DTW - 34.55; lower purge rate 

9:43 48.3 0.456 16.86 7.53 >1000 DTW - 34.55; surge well 9:52 

9:56 51.6 0.456 16.98 7.56 >1000 DTW - 34.61; noticeably less solids 

10:09 55 0.455 17.75 7.59 >1000 DTW - 34.39; surge well (5) 10:02 

10:28 58.3 0.452 18.98 7.61 >1000 DTW - 35.01; surge well @ 10:16 

10:47 61.6 0.454 19.99 7.63 620 DTW - 34.65; fewer solids 

11:04 64.9 0.459 19.18 7.61 >1000 DTW - 34.23; surge well (S) 10:55 

11:26 68.2 0.458 18.79 7.64 >1000 DTW - 34.75; many solids 

11:42 71.5 0.458 19.37 7.79 >1000 DTW - 36.49; many solids 

1 71.5 = TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD Surge and pump 

NOTES; 
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, Goldler 
Associates WELL DEVELOPMENT FIELD RECORD 

JOB NAME 
DEVELOPED BY 
STARTED DEVEL. 

ROC - Salem 
Jonathan Harris & Ben Reynolds 

7/25/2012 / 14:30 

W.L BEFORE DEVEL. 
DEPTH 

WELL DEPTH: BEFORE DEVEL. 
STANDING WATER COLUMN (FT.) 
SCREEN LENGTH 

DATE TIME 
21.75 7/25/2012 14:27 

DATE TIME 
41.85 
20.10 

JOB NO. 
DATE OF INSTALL. 
COMPLETED DEVEL." 

933-6154-005 WELL NO. MW12-58 
7/13/2012 SHEET 2 
7/27/2012 / 

of 2 
12:25 

W.L. AFTER DEVEL. 

AFTER DEVEL. 
STANDING WELL VOLUME 
DRILLING WATER LOSS 

DATE 
23.27 

TIME 
7/27/2012 12:40 

DEPTH DATE TIME 
41.87 WELL DIA. (In) 2 

3.3 gal. 
gal. 

DATE/TIME 
VOLUME 

REMOVED 
(GALS) 

FIELD PA RAMETERS 
REMARKS (DTW, Pumping Rate, etc.) DATE/TIME 

VOLUME 
REMOVED 

(GALS) 
SPEC COND. 

(ms/cm) 
TEMP. 

(C) 
pH 

(s.u.) 
TURBIDITY 

(NTU) 
REMARKS (DTW, Pumping Rate, etc.) 

7/26/2012 12:03 74.8 0.464 20.74 7.58 >1000 DTW - 38.48; many solids 

12:31 78.1 0.475 20.59 7.61 >1000 DTW - 39.54; many solids 

7/27/2012 8:02 78.1 DTW - 21.68; surge well, begin development 

8:15 81 0.493 18.04 7.61 326 DTW - 24.46; some solids 

8:30 84 0.485 17.80 7.44 111 DTW - 24.50 

8:44 87 0.483 16.55 7.38 631 DTW - 25.60 

8:54 90 0.483 16.59 7.38 428 DTW - 25.49 

9:10 93 0.483 16.89 7.34 129 DTW - 25.52 

9:26 96 0.483 16.92 7.33 820 DTW - 25.43; some solids 

9:40 99 0.484 16.93 7.34 166 DTW - 25.24 

9:52 102 0.483 16.98 7.35 65.5 DTW - 25.01 

10:08 105 0.480 16.86 7.38 68.8 DTW - 24.97 

10:22 108 0.475 16.95 7.34 360 DTW - 25.25 

10:38 111 0.481 17.2 7.38 365 DTW-25.15 

10:55 114 0.483 17.72 7.41 124 DTW - 25.50 

11:10 117 0.486 17.70 7.36 88.6 DTW - 25.28 

11:23 120 0.487 17.75 7.34 48 DTW - 25.35 

11:37 123 0.487 17.85 7.35 30.3 DTW-25.12 

11:50 126 0.485 17.79 7.36 32.7 DTW-25.14 

11:55 129 0.484 17.86 7.33 20.1 DTW-25.10 

12:10 132 0.481 17.90 7.32 16.2 DTW-25.12 

12:15 135 0.487 17.94 7.36 8.8 DTW - 25.20 

12:20 138 0.486 17.88 7.35 8.5 DTW - 25.45 

12:25 141 0.485 7.34 9.4 DTW - 25.55 
141 = TOTAL VOLUME RE MOVED (qal.) 

DEVELOPMENT METHOD Surge and pump 

NOTES: 
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ir Goldler 
Assocmtes WELL DEVELOPMENT FIELD RECORD 

JOB NAME 
DEVELOPED BY 
STARTED DEVEL. 

ROC - Salem 
Jonathan Harris & Ben Reynolds 

7/25/2012 / 13:20 

W.L BEFORE DEVEL. 
DEPTH 

WELL DEPTH: BEFORE DEVEL. 
STANDING WATER COLUMN (FT.) 
SCREEN LENGTH 

DATE TIME 
17.06 7/25/2012 13:20 

DATE 
36.7 

19.64 
10' 

TIME 

JOB NO. 933-6154-005 
DATE OF INSTALL. 7/13/2012 
COMPLETED DEVEL. 7/27/2012 

WELL NO. MW12-59 
SHEET 

/ 
1 of 1 

12:25 

W.L. AFTER DEVEL. 

AFTER DEVEL. 
STANDING WELL VOLUME 
DRILLING WATER LOSS 

DATE 
23.27 

TIME 
7/27/2012 12:40 

DEPTH DATE TIME 
41.87 WELL DIA. (In) 2 

3.2 gal. 
gal. 

DATE/TIME 
VOLUME 

REMOVED 
(GALS) 

FIELD PARAMETERS 
REMARKS (DTW, Pumping Rate, etc.) DATE/TIME 

VOLUME 
REMOVED 

(GALS) 
SPEC COND. 

(ms/cm) 
TEMP. 

(C) 
pH 

(s.u.) 
TURBIDITY 

(NTU) 
REMARKS (DTW, Pumping Rate, etc.) 

7/25/2012 13:35 3.2 0.705 19.66 7.36 >1000 

13:43 4.25 Purged dry 

7/26/2012 8:30 4.25 DTW-18.98; DTB-36.70 

8:52 6.2 0.73 14.3 7.55 >1000 DTW-32.18 

9:18 9.2 0.558 17.37 7.65 >1000 DTW - 36.43 

9:52 10.7 Bailed dry 

7/27/2012 8:13 10.7 DTW -17.82; begin development 

8:21 13.7 0.685 16.4 ' 7.74 >1000 DTW - 29.69 

8:40 16.7 0.642 16.11 7.74 >1000 DTW - 36.73; heavy solids 

8:52 17 DTW - 37.41; DTB - 38.01; bailed dry 

7/28/2012 11:16 20 0.591 19.99 7.72 >1000 DTW - 32.35 

11:39 23 37.51; bailed dry 

7/29/2012 10:26 25.5 0.699 16.09 7.21 >1000 DTW-21.63 

10:37 27 0.678 15.7 7.54 >1000 DTW - 32.78 

10:45 28.5 DTW - 36.28; bailed dry 

7/30/2012 10:05 28.5 DTW - 26.15; begin development 

10:19 32 0.678 14.71 7.58 >1000 DTW - 35.52 

10:31 33 DTW-37.80; DTB-39.15 

8/1/2012 10:40 33 DTW - 31.15; begin development 

11:15 36 37.70; bailed dry 

36 = TOTAL VOLUME REMOVED (gal.) 

DEVELOPMENT METHOD Bailing 

NOTES: 7/30/2012 First bailer removed is clear 

G;\FORMS\Appendix E.xis 



AppmdiiF 





APPENDIX F 

DATA USEABILITY SUMMARY REPORT 



September 2012 FJ 933-6154-005 

DATA USABILITY SUMMARY REPORT 
SOIL ANALYTICAL RESULTS 

OPERABLE UNIT 2 
FORMER NEASE CHEMICAL SITE 

SALEM, OHIO 

This report presents the findings of the data quality review performed on the analyses of environmental 

samples collected at Operable Unit 2 of the Former Nease Chemical Site, located in Salem, Ohio (Site). 

Soil samples were collected from July 9, 2012 to July 24, 2012 (Event). The chemical data for samples 

collected at the Site were assessed to identify quality issues which could affect the use of the data for 

decision making purposes. 

The Event consisted of analysis of eleven (11) primary soil samples, as well as one (1) field duplicate 

sample one (1) matrix spike/matrix spike duplicate (MS/MSD) sample, one (1) rinse blank sample, and 

nine (9) trip blanks for quality control (QC) purposes. Information regarding the sample point 

identifications, analytical methods, QC samples, sampling dates, and contract laboratory sample delivery 

group (SDG) designations are summarized in Table 1. 

TestAmerica Laboratories, Inc. of North Canton, Ohio (OhioVAP certification #CL0024), performed all 

chemical analyses. Analyses were performed following: 

• Volatile organic compounds (VOCs) following USEPA SW-846^ Method 8260B Volatile Organic 
Compounds bv Gas Chromatoaraohv/Mass Spectrometry (GC/MS) (December. 1996). 

The laboratory data were evaluated following USEPA Contract Laboratory Program (CLP) National 

Functional Guidelines for Organic Data Review (June 2008), as applicable to the above analytical 

method. 

In general, chemical results for the samples collected at the Site were qualified on the basis of outlying 

precision or accuracy parameters, or on the basis of professional judgment. The following definitions 

provide brief explanations of the qualifiers which may have been assigned to data during the data 

validation process. 

J The analyte was positively identified and the associated numerical value is the 
approximate concentration of the analyte in the sample (due either to the quality 
of the data generated because certain quality control criteria were not met, or the 
concentration of the analyte was below the CROL). 

1 USEPA, 1996, Test methods for evaluating solid waste, physical/chemical methods (SW-846): 3rd edition, Environmental 
Protection Agency, National Center for Environmental Publications, Cincinnati, Ohio, accessed at URL 
http://www.epa.qov/epaoswer/hazwaste/test/sw846.htm 

Golder 
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September 2012 F-2 933-6154-005 

UJ The analyte was not detected at a level greater than or equal to the adjusted 
CRQL. However, the reported adjusted CRQL is approximate and may be 
inaccurate or imprecise. 

R The sample results are unusable due to the quality of the data generated because 
certain criteria were not met. The analyte may or may not be present in the 
sample. 

The data generated as part of this Event met the QC criteria established in the respective USEPA method 

and the National Functional Guidelines, with the exception of the following bulleted items highlighting 

qualifications to specific parameters. Although these qualifications were applied to some of the samples 

collected at the Site, the qualifications may not have been required or applied to all samples collected. 

Table 2 summarizes all qualifications applied to the data, with applicable qualifier comments. 

• In certain samples, all VOG results were qualified as estimated (J for detect results and UJ for non-
detect results) when the sample receipt temperature was above QC criteria. 

• Certain VOC results were qualified as non-detect (U) due to laboratory method blank or trip blank 
contamination. 

• Certain VOC results were qualified as estimated (J) because a surrogate recovery was above QC 
criteria. 

• Certain non-detect VOC results were rejected (R) when the laboratory internal standard responses 
were grossly below QC criteria. Review of internal standard responses is typically outside the 
scope of this level of validation; however, based on the deficiencies highlighted in the laboratory 
narrative, these results were reviewed to ensure that fully qualified data is presented. 

Several sample results presented have elevated reporting limits due to the high concentration of target 

analytes. Dilutions do not require qualifications based on National Functional Guidelines. 

Based on the data quality assessment, the analytical data for samples collected at the Site were 

determined to be acceptable (including estimated data) for their intended use. Generally, acceptable 

levels of accuracy and precision, based on laboratory control samples, matrix spike/matrix spike 

duplicates, field duplicate and surrogate recoveries, were achieved for the data. In addition, the data 

completeness (i.e. the ratio of the amount of valid data obtained to the amount expected, including 

estimated (J/UJ) data) was 98.8%. 

jSf Golder 
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September 2012 933-6154 

TABLE F-1 
Sample Summary and Analytical Parameters 

Operable Unit 2 
Former Nease Chemical Site 

Columbiana and Mahoning Counties, Ohio 

Lab SDG Field ID Matrix Sample Date VOCs 
Field 

Duplicate MS/MSD 

240-13041 MW12-55(14.0-14.5) SO 7/9/2012 X 

240-13041 TBGW 070912 TB 7/9/2012 X 

240-13041 IVlW12-55(22.0-22.5) SO 7/10/2012 X X 

240-13041 MW12-60{12.5-13.0) SO 7/10/2012 X 

240-13041 TBGW 071012 TB 7/10/2012 X 

240-13041 MW12-56(42.0-42.5) SO 7/13/2012 X 

240-13041 RBGW 071312 RB 7/13/2012 X 

240-13041 TBGW 071312 TB 7/13/2012 X 

240-13041 MW12-59(32.0-32.5) SO 7/16/2012 X 

240-13041 TBGW 071612 TB 7/16/2012 X 

240-13041 MW12-57(13.0-13.5) SO 7/17/2012 X 

240-13041 TBGW-071712 TB 7/17/2012 X 

240-13041 MW12-58(37.0-37.5) SO 7/18/2012 X 

240-13041 TBGW-071812 TB 7/18/2012 X 

240-13041 MW12-54(38.0-38.5) SO 7/20/2012 X 

240-13041 TBGW 072012 TB 7/20/2012 X 

240-13446 MW12-52(12.5-13.0) SO 7/23/2012 X 

240-13446 IVIW12-52(12.5-13.0)FD SO 7/23/2012 X X 

240-13446 TBGW 072312 TB 7/23/2012 X 

240-13446 MW12-52(19.0-19.5) SO 7/24/2012 X 

240-13446 MW12-53(28.5-29.0) SO 7/24/2012 X 

240-13446 TBGW-072412 TB 7/24/2012 X 

Notes: 
MS/MSD - matrix spike/matrix spike duplicate 
RB = rinse blank 
SDG = sample delivery group 
SO = soil 
IB = trip blank 
VOCs = volatile organic compounds 
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TABLE F-2 

Data Qualifier Summary 
Operable Unit 2 

Former Nease Chemical Site 
Columbiana and Mahoning Counties, Ohio 

933-6154 

Lab SDG Field ID Analyte New Result Qualifier Comments 

240-13041 MW12-60(12.5-13.0) All VOCs - J/UJ Receipt temperature above QC criteria. 

240-13041 MW12-59(32.0-32.5) All VOCs - J/UJ Receipt temperature above QC criteria. 

240-13041 MW12-54(38.0-38.5) 1,2-Dibromo-3-Chloropropane - R Internal standard response <50%. 

240-13041 MW12-54(38.0-38.5) 1,3-Dichlorobenzene - R Internal standard response <50%. 

240-13041 MW12-54(38.0-38.5) 1,4-Dichlorobenzene - R Internal standard response <50%. 

240-13041 MW12-60(12.5-13.0) 1,2,4-T richlorobenzene - R Internal standard response <50%. 

240-13041 MW12-60(12.5-13.0) 1,2-Dibromo-3-Chloropropane - R Internal standard response <50%. 

240-13041 IV1W12-60(12.5-13.0) 1,3-Dichlorobenzene - R Internal standard response <50%. 

240-13041 MW12-60(12.5-13.0) 1,4-Dichlorobenzene - R Internal standard response <50%. 

240-13041 MW12-60(12.5-13.0) 1,2-Dichlorobenzene 5.3 U Method blank contamination. 

240-13041 MW12-54(38.0-38.5) 1,2,4-Trichlorobenzene 4.6 U Method blank contamination. 

240-13041 MW12-55(22.0-22.5) Carbon disulfide 4.7 U Method blank contamination. 

240-13041 MW12-60(12.5-13.0) Carbon disulfide 5.3 U Method blank contamination. 

240-13041 MW12-58(37.0-37.5) Acetone 18 U Trip blank contamination. 

240-13041 MW12-54(38.0-38.5) Chlorobenzene - J Surrogate recovery above QC criteria. 

240-13041 MW12-54(38.0-38.5) 1,2-Dichloroethane - J Surrogate recovery above QC criteria. 

240-13041 MW12-54(38.0-38.5) 1,1,2,2-Tetrachloroethane - J Surrogate recovery above QC criteria. 

240-13041 MW12-54(38.0-38.5) Tetrachloroethene - J Surrogate recovery above QC criteria. 

240-13041 MW12-54(38.0-38.5) Trichloroethene - J Surrogate recovery above QC criteria. 

240-13041 MW12-54(38.0-38.5) cis-1,2-Dichloroethene - J Surrogate recovery above QC criteria. 

240-13041 MWI 2-54(38.0-38.5) 1,2-Dichlorobenzene - J Surrogate recovery above QC criteria. 

240-13446 MW12-52(12.5-13.0) Methylene Chloride 530 U Trip blank contamination. 

Notes: 
QC = quality control 
RPD = relative percent difference 
SDG = sample delivery group 
SO = soil 
VOCs = volatile organic compounds 

Qualifiers: 
J = estimated result 
R = rejected result 
UJ = not detected, reporting limit is estimated 
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APPENDIX G 

WATER LEVEL MEASUREMENTS 



Se^^!er20l2 AppSiiSlcx 6 
July / August 2012 Watsr Lsvais 

NeaseChsmlcal Site 
Salam; Ohio 

^^154 

It 

•• jry • --'T^ 

AUBA 1165.48 1165.31 1165.36 1185:38 1185.42 1185.48 1165.54 1165.61 
ArS 1182.86 1182.87 1182.80 1182.87 1182:87 1182.94 1182.99 1182.96 
B-S 1185.27 1185.28 1185.21 1185.23 1185.18 1185.16 
D^i 1178.83 1178.64 1178.55 1178.58 1178.82 1178.63 1178.62 
l>11 1162.59 1162.62 1162.58 1162.61 1162.78 1162.82 1182.81 1162.87 
0^13 1153.80 1153.76 1153.79 1153.76 1153.82 1153.89 1153.86 1153.82 
D-14 1160.71 1161.73 1161.71 1161.82 1161.85 1161.87 
D-17 1157.80 1157.79 1157.76 1157.94 
D2 1159.99 1159.97 1159.96 1159.93 1180:95 1159.96 1180.00 1160.11 
D-3 1161.09 1161.16 1161.03 1181.20 1160.60 1181.29 
LLBA 1147.08 1147.16 1147.31 1147.27 
LVF1 1152.85 1152.50 1152.24 1152.08 
PZ-1 1173.74 1173.85 1173.66 1173.83 1173.57 1173.50 1173.82 
PZ.2 1169.65 1169.59 1169.64 1169.65 1169.82 1189.62 1169.82 
PZ-3S 1185.38 1185.37 1185.33 1185.31 1185.31 1185.31 1185.29 1185.29 
PZ-3M 1174.73 1175.52 1175.49 1175.47 1175:53 1175.50 1175.48 1175.42 
PZ^B 1165.53 1165.88 1165.90 1165.89 1165.94 1186.01 1168.04 1166.04 
PZ-4S 1179.61 1179.61 1179.56 1179.57 1179153 1179.51 1179.50 1179.38 
PZ-4M 1172.35 1172.30 1172.22 1172.13 1172.28 1172.30 1172.33 1172.39 
PZ^B 1165.62 1185.44 1165:46 1165.45 1165.54 1165.59 1185.85 1166.1-1 
PZ-5S 1191.62 1191.54 1191.42 1192.10 1193.22 1193.18 1192.44 
PZ-5M 1182.87 1182.88 1182.71 1162.85 1182.93 1183.90 1182.92 
PZ-5B 1179.91 1179.91 1179.82 1179.90 1179.92 1179.88 1179.80 
PZ^B-U 1156.48 1158.49 1156:43 1156.64 1158.69 1158.74 
PZ-7 1182.69 1182.68 1182.85 1183.88 1183.91 1184.00 1183.54 
S-1 1162.37 1162.37 1162.31 1182.44 1182.46 
S-13 1166.10 1166.08 1187.15 1166.86 1166.71 
S-2 1164.55 1184.49 1164.47 1164.52 
S-21 1155.11 1155.14 1155.30 
S-3 1166.14 1166.13 1186.38 1166.37 1166.49 
SrO 1186.10 1186.09 1186.05 1186.14 1186.15 
S-7 1179.39 1179.35 1179.23 1179.04 1179:23 1179.07 1178.93 
S-8 1187164 1187.66 1187.60 1187.62 1187.64 1187.75 
S.0 1188.32 1186.36 1186.35- 1186.29 1186.18 1186.25 
EW-5 1170:86 1170;70 1170.57 1170.41 1170.14 1170.01 1169.65 
NZVI-2 1156:46 1156:46 1156.39 1156.58 1156.64 1156.89 
NZVI-3 1156.90 
NZVI-4 1156:44 
NZVI.5 -16:91 -16.95 -17.00 -16.74 -18.70 
TW0M1 1185.30 1185.31 1185.25 1185.28 1185:33 1185.35 1185 35 
Twoe-oz 1185.30 1185:32 1185.28 1185:27 1185.20 1185.18 1185.15 
TVV0&O3 1185:78 1185.74 1185.71 1185.72 1185.76 1185.81 
TW06-04 1181:62 1182!60 1182.85 1182.88 1183.82 1183.87 1183.98 1183.50 
TVV06-0S 1184:08 1183:95 1180.04 1184.10 1185.20 1185.20 1185.18 1184.89 
TW06-06 1185:82 1185:80 1185.44 1186.03 1188.83 1188.89 1188:59 
TW0M8 1162!05 1161:98 1161.89 1162.00 1182.08 1162.10 1162.02 
7VV06-09 1188.16 1186.14 1188.09 1186.08 1186:09 1188.12 1186.19 
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July / August 2012 Water levels 

Nease Clwmlcal Site 
Salam, Olilo . 

^^154 

liiiSfe: 
fwoe-io 1185.78 1185.79 1185.72 1185.78 1185.83 1185.83 1185.83 
Twoe-ii 1188.78 1188.28 1185.99 1188.01 1185.21 1188:28 1188.31 
TW06-15 1181.50 1181.93 1181.87 1182.09 1182.04 1182.05 1182:01 
TW06-16 1185.89 1185.72 1185.84 1185.89 1185.72 1185.71 1185.79 
7VV06-17 1184.92 1185.27 1185.33 1185.81 1185:80 .1185:54 
7VV06-20 1184.24 1184.25 1184.12 1184.21 1184.05 1184:00 1184.05 
TVV06T21 1188.89 1188.88 1188.71 1188.84 1190.78 1190:85 1190.39 
TW06r22 1185.20 1185.22 1185.18 1185.18 1185.07 1185.10 1184.98 
•rW06-23 1185.05 1185.04 1184.99 1185.00 1184.95 1184:93 1184:90 1184.85 
TW06.24 1188.05 1189:99 
TW06-2e 1191.50 1191.45 1191.32 1193:20 1192.85 
TW06-28 1182.71 1182.88 1182.85 1182.80 1183:98 1183.50 
TW06-29 1188.09 1188.07 1188.03 1188.07 1188.01 1188:00 1188.01 
TW06-30 1188.07 1188.04 1188.03 1188:00 1187.98 1183.95 1187.98 
7W0M1 1178.78 1178.80 1178.70 1178.89 1178.59 1178:58 1178.73 
TW06-32 1188.49 1188.49 1188.43 1188.49 1188.50 1186.47 1188.52 
TW08-33 1189.11 1189.11 1189.05 1190.55 1192.08 1191.75 1190.95 
7W06-34 1191.85 1191.87 1191.73 1191.80 1192.41 1192:59 
7W0ft;35 1187.84 1187.82 1187.79 1187.77 
1VW06-36 1188.35 1188.32 1188.30 1188.30 1188.25 1188.25 1188.27 
TW06.37 1183.27 1183.19 1183.13 1184.58 1184.05 
TVV06-39 1190.90 1190.90 1190.81 1191.40 1191.58 1191.74 
Twoe^o 1187.95 1187.94 1187.90 1187.89 1187.88 1188.74 1187.98 
7W09-41 1188.41 1188.40 1188.39 1188.39 1188.43 1188:48 1188.51 
TVV09-42 1188.25 1188.28 1188.23 1188.22 1188.18 1188.15 1188.15 
TW09-43 1188.85 1188.81 1188.79 1188.75 1187.88 1187.94 1187.85 
TWO^^ 1190.38 1189.27 1190.10 1190.25 1192.85 1192.99 1192.48 
TW0M5 1188.31 1188.19 1188.18 1188.06 1188.27 1188.32 1188.45 
TW09^7 1178.35 1178.31 1179.30 1179.45 1179.09 
TVV09-48 1177.30 1177.21 1177.04 1178.03 1178.13 
TVW)9-49 1174.57 1174.40 1174.24 1175.89 1175.85 
TW12^52 ASD 
TW12-53 ASD 
TW12-54 ASD 
TW12-55 ASD 
TW12-58 ASD 
TW.12^7 ASD. 
TW12-58 ASD 
TW12-59 ASD 
TYvrz-gg ASB 

Notes; 
MP = Measuring Point 
Ft.-MSL = Feetabove Mean Sea Leva! 
NM = Not Measured 
ASP=Awalting Survey Data 
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